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HOW TO MAINTAIN FLOORS 
for Greatest Net Profit—(Part 1) 


aration and preliminary treatment 

of a floor for repairs that endur- 
ing results are to be had. There is 
required a thorough study of the local 
floor problems, including service de- 
manded; type of floor; materials 
used; standards set up for floor 
maintenance; and competent super- 
vision to insure ultimate minimum 
costs. 


[: IS by means of proper prep- 


CONCRETE FLoors 


As a class concrete still heads the 
list for general, all-purpose industrial 
conditions. The fact that it so readily 
lends itself to installation under prac- 
tically all circumstances often makes 
it the floor decided upon without 
much thought of other types, regard- 
less of service requirements. Where 
this course has been taken many have 
found it costly to maintain such 
floors. 

Concrete does have its limitations. 
Where unusual service is to be met, 
such as resistance to acid, alkali, sud- 
den shock, vibration, excessive heat, 
a flooring other than concrete, or one 
especially reinforced, will serve the 
purpose to better advantage. Fig. 1 
and Tables I and II show the various 
forms of construction for concrete 
floors and their relation to materials 
and reinforcement used, also methods 
for computing quantities of mate- 
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rials and making tests for consistency. 

Any concrete floor with which un- 
usual difficulty is being experienced, 
and that does not seem to fall in line 
with any of the types shown, war- 
rants further investigation as to con- 
struction involved. 

In all floors there are four essen- 
tials that must be kept in mind: 
Appearance; resistance to wear; 
smoothness (consistent with safety) ; 
sanitary qualities. 


ARMORED FLOORING 


Where a floor is subject to un- 
usually heavy service, shock, or im- 
pact, as often found in trucking aisles 
and at loading stations, ordinary rein- 
forced concrete is not satisfactory. 
Considerable progress has been made 
in armored concrete flooring, in which 
a mesh or woven steel armor is flush 
with that of the concrete when fin- 
ished. Fig. 2 illustrates one of the 
many types of armored tops being 
successfully used. 

Too much emphasis cannot be 
placed on the proper construction and 
assembling of the grating. For best 
results the job should be one of con- 
tinuity, avoiding all straight and 
abrupt joints. Where this is not 
guarded against a condition similar to 
that illustrated by the sketch, Fig. 3, 
will result after a short period of 
heavy duty. Loose riveted construc- 


tion with staggered ends bolted, as 
illustrated, will insure a floor surface 
of additional years of heavy service 
with practically no maintenance. This 
grating may also be used with a fill 
other than concrete, such as mastic. 

Where an armored top is to be 
applied to an old concrete floor, the 
latter should be chipped out for best 
results, although if service is not too 
severe the armored top may be ap- 
plied directly. The old surface must 
be cleaned with muriatic acid or a 
similar solvent to remove oil, grease, 
etc., after which it must be flushed 
with clear water. A thin cement 
grout over the newly cleaned surface, 
making sure to fill in all valleys, 
places it in readiness to receive the 
grating and topping. Care must be 
taken to see that the grating is as 
level as practicable before the concrete 
mix or other material is poured for 
fill, For general conditions where 
concrete is to make up the fill a mix- 
ture of one part sand, one part ce- 
ment, and one part crushed stone has 
been found to give very good results. 


MATERIALS 


Concrete that is slovenly handled 
and carelessly mixed results in a poor 
job regardless of everything else. 
More inferior concrete floor repair 
jobs can be traced to improper and 
careless handling of materials than 
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Fig. 1—Typical concrete floor design. The types of 
floors illustrated, and from which the tabular 
values, Table I, were obtained, are based on an 
interior floor panel 20x20 ft. square, designed for a 
live load of 100 lb. and average partition load of 
25 Ib. per sq.ft. In computing sizes the following 
allowable unit stresses in lb. per sq.in. were used: 


Extreme compressive fibre stress concrete 
EEE eT Te Tee rer eT eee eae 

Extreme fiber stress structural steel bending. 16,000 

Tensile stress in reforcing steel............ 18,000 


The floor finish, assumed as weighing not over 
that of a 2-in. terrazzo finish, is a constant quantity 
for each type and has, therefore, been omitted in 
the table of quantities, but has been considered in 
determining the dimension of each floor type. 


The total cost of any of the above types of floors 
may be determined by applying the local combined 
unit labor and material costs to the quantities of 
material shown in Table I. The dead loads of any 
type of floor may be determined from Table I. The 
effect on the columns of the differences in the dead 


Diagonal tension or shear plain concrete.... 40 loads of the above floor types when combined with 
Diagonal tension or shear in concrete with the live loads and average partition loads, is neg- 
proper shear reinforcement.............. 135 __ligible. 


. to any other of the principal causes. dovetail for final results. Where such Whether mixing is done by hand or 
Under no conditions should an is the case a satisfactory repair or mechanically there must be the assur- 
aggregate containing frozen materials patching job can hardly be expected. ance that the measuring of water, 
or frost lumps be used, for after 
thawing out there are left voids and 
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and II, are given due consideration 
but with no definite or responsible 
procedure for seeing that all properly 
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Table I—Quantities of materials per unit volume used in designs 


shown in Fig. 1. 
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Courtesy Irving Iron Works 


aggregate, and cement will be prac- 
tically accurate. Hand mixing is 
always more expensive than mechan- 
ical except on very small jobs. Like- 
wise the batch process with a mixing 
period of about one minute duration 
always produces results of greater 
consistency. 

One of the greatest evils of a con- 
crete floor repair job is inadequate 
curing. Except where conditions 
justify the use of quick setting ce- 
ments, a floor (new or repaired) 
should, if at all possible, be cured 
with water or damp sawdust for at 
least ten days. Such work should 
never be done under freezing condi- 
tions, for reasons previously pointed 
out, except where warm water is used 
for the mix and where provisions 
have been made in the form of heat- 
ing facilities for offsetting adverse 
conditions of temperature. 


REPAIRING PLAIN AND REINFORCED 
CONCRETE FLooRS 


Where sections of floors made of 
wood or other materials are replaced 
from time to time by concrete, it is 
of extreme importance that forms be 
made strong enough to prevent even 
the slightest sagging and they should 
never be removed before adequate 
time has been allowed for the con- 
crete to harden properly. As in 
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armored flooring it is of equal im- 
portance that splicing and spacing of 
reinforcement be staggered, with a 
minimum top covering of # in. For 
general conditions a 1-2-4 mix (port- 
land cement, fine aggregate, coarse 
aggregate) is very satisfactory for the 
slab. For this phase of the job a 
minimum of water should be used, 
making for a plastic consistency. If 
an excess of water is used, resulting 
in a sloppy mixture, tests will show 
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Fig. 3—Results from using armor- 
grating of broken joint construc- 
tion. 


that ultimate strength is as much as 
50 per cent lower than called for. 
The slump test referred to in Table 
II is a very simple method for deter- 
mining proper consistency of concrete 
repair work on the job. The frus- 
trum of a cone 4 in. in diameter at 


Fig. 2—Armor-grat- 
ing construction for 
floor. Double lap of 
interlocking joint 
where flooring sec- 
tions join each 
other. Between the 
line of bolts 1 and 2 
(and likewise, 3 and 
4) the distance is 
173 in. in which 
space all the bars of 
one section inter- 
lock with and are 
bolted to matching 
bars of the other. 
The dovetail effect 
interweaves' the 
panels, 


the top, 8 in. at the bottom, and 12 
in. high, made of sheet metal, is filled 
with the mixture to be tested, the con- 
crete being puddled with a pointed 
metal rod while the cone is being 
filled. The cone is then immediately 
lifted uff and the settlement or slump 
noted, 

For a plain concrete floor slab the 
proper slump is 1 in. to 14 in., and 
for a reinforced concrete floor slab, 
2 in. to 24 in. A greater slump indi- 
cates the use of too much water. 
Few realize the damage caused by too 
much water and a check-up by this 
test should pay substantial dividends 
in the form of stronger floors and 
consequently less maintenance. 

Concrete should always be de- 
posited as soon after mixing as prac- 
ticable, striking off about 1 in. below 
final grade of finished section of 
floors. A wearing course of about a 
one-half mix should be poured be- 
fore under concrete has dried out or 
hardened to any extent, using a wood 
float for top surfacing. The surface 
should not be worked too much or a 
condition of fines rising to the sur- 
face will result, which will loosen 
rapidly when put to service. 

Sections of concrete floors laid 
directly on the ground, such as in 
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Net QUANTITIES OF MATERIALS REQuiRED For 100 SaFr 
Per | INCH OF THICKNES 
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TERIALS 
100 So. Fr. Floor 
TINCH OF 

ror 0.308 Cu Yb. 


Fine 


Coarse aggregate 


Portland cement 


The table also gives 


Computation of Quantities of Materials 


Sor. oF anr epee the quantity of portland cement and aggregates to 
be used in a reinforced concrete flat slab floor 20 by 25 feet 
in area and 7 inches thick with a mortar topping % inch 
thick. The concrete in the floor is designed for an ultimate com- 
pressive strength of 3,000 Ib. per square inch at an age of 28 days. 
Fine aggregate is to be well graded from a 0 to No. 4 screen and 
coarse aggregate well graded from a . 
; mag of water used in mixing should be the least that will pro- 
uce a plastic and workable mixture; for floors this consistency 
would correspond to a slump of from 3 to 4 inches. 


Referring to the table at the left, for the slab having concrete of 
the above requirements, a mix of 1:1.4:2.5 is shown. The net quan- 
tities of materials required for the concrete in the slab proper which 
is 20 by 25 feet, or 500 square feet, will be as follows: 


500 ; 
Portland cement (bags) ro TRS AWW 
100 
500 
Fine aggregate (cu. ft.) — x 7 x 308 10720 
j 0 


The net quantities of materials required for the mortar (1:1.9 
mix) in the topping will be as follows: 


500 
Fine aggregate (cu. ft.) —— X % X 6.35 = 23.81 
100 


The total net quantities of materials required in the entire slab 
with its topping will be the sum of the above like quantities. 


NOTE: The above quantities are net, that is, do not allow for 
waste. For average conditions of waste add 2 per cent cement, 
10 per cent fine aggregate and 5 per cent coarse aggregate. 


a still more workable consistency as measured by a slump of 6 to 
inches. Concrete ot this consistency is used in walls and columns. 


eS 
Lae 


No. 4 to 1 in. screen. The 


500 - 
(cu. ft.) —— X 7 X 5,50 = 192.50 
100 





(bags) x HK XM 3:'32:s2 1245 


100 


quantities of materials in concrete yoy | 








Table II—Relation of mix to compressive strength—Computation 


storage sheds and foundry corners, 
often turn out cracked and crumbly 
for what seems to be no apparent rea- 
son. The reason may be any one or a 


combination of several, such as spongy 
underground, poor natural drainage, 
untamped cinder or gravel fill. Care- 
ful consideration is important. 


¢ HEARD AND S&S 


R. EDITOR, I know that 

anything I say may be used 

against me but, with your 
permission, I’d like to get something 
off my chest. 

Was trying to get a line on a fel- 
low the other day (he runs the-main- 
tenance department of a fairly large 
plant) and maybe get some good 
advice free. I asked him about cer- 
tain methods and equipment that the 
maintenance fraternity is pretty well 
acquainted with, and was surprised 
when he said that while he’d heard 
of them he didn’t know enough about 
them for discussion. 

His whole attitude reminded me of 
the man who refused to go to the 
farmers’ cooperative school—said he 
didn’t need to learn anything more 
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about farming because he wasn’t 
farming as well as he knew how 
right then. 

That experience moves me to orate 
a little. I know that not every main- 
tenance engineer is able to buy every- 
thing he wants or everything he ought 
to have. But to my way of thinking 
that’s no excuse for not knowing 
about them. Take me and the auto 
shows. On my salary I’m doing well 
if I get a low-price car every four 
years. But when I do get one I know 
just what I’m getting and what I’m 
missing. I lay the foundation for 
my knowledge by going to the show 


of quantities of materials 


[Part II, to be published in an 
early issue, will continue the subject 
of concrete floors, and will also treat 
of floors of other types.—Eb. ] 


EEN » 


each year. Someway or other, if I 
don’t keep up with changes in auto- 
mobiles I feel that I’m slipping in a 
lot of ways. 

I think that the maintenance engi- 
neer who hesitates to learn something 
because he isn’t practicing all he 
knows now is making a mistake. 
He’d serve himself a lot better if 
he’d lay down some ideals—how he 
would operate his department at 
twenty-five, fifty, seventy-five, and 
one hundred per cent capacity, say, 
figuring out the number of men, their 
duties, the equipment he’d want, and 
all that. He'll be surprised at what 
he'll learn, and he’ll be ready when 
the call comes. At any rate, that’s 
my feeling, and thank you for letting 
me get it off my chest. 
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A carbon electrode 
is used with a port- 
able, low - voltage 
transformer for 
soldering or lead 
burning. 





Small Transformers Solve Big Problems 


are finding such extensive and 

varied applications in industry 
that it will be interesting to consider 
some of the problems they have 
helped to solve. 

Such industries as oil refining and 
meat packing have the problem of re- 
ducing the hazard present when work- 
men carry portable lamps and tools 
into restricted, damp spaces such as 
tanks, vats, and basements. With 
the usual 110-volt grounded circuit 
carried to the work on a portable 
cord it is entirely possible to sustain 
a fatal shock. This hazard prac- 
tically can be eliminated by the use 
of a transformer to supply a totally 
insulated, 32-volt circuit for the 
lamps and portable tools. Lamps and 
tools of this voltage readily can be 
obtained, since it is a standard volt- 
age for isolated lighting plants. The 
transformer may be portable and in- 
corporated as a part of the portable 
cord set, or permanently installed to 
supply a 32-volt outlet. 

Transformers are used also for 
the insulation of special circuits that 
must be free from factory grounds, 
and for the insulation of special cir- 
cuits which must be grounded with- 
out affecting the plant distribution 
system. 


Gee is air-cooled transformers 


INCREASING CAPACITY OF POWER 
LINES 


In modern building practice con- 
duits from one floor level to another 
are built into the walls, and it is cus- 
tomary to use a transformer located 
in the basement to supply power to 
the various floors. Frequently the 
power demand per square foot of 
floor space increases beyond the safe 
current-carrying capacity of the 
trunk lines. Installation of additional 
conduit lines is very costly and may 





a ia Ss 
Teaser winding’ 


Fig. 1—Symmetrical tee connec- 
tion for loading from line to 
neutral for three-phase, four-wire 
operation from a_ three-phase, 
three-wire system. Two additional 
windings are used on the teaser 
transformer, to make the high- and 
low-voltage neutral points coincide. 
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be impossible. However, it is possi- 
ble to increase the available power 
for the various floors by increasing 
the voltage on the circuits from the 
power supply in the basement. 

Usually the voltage on these cir- 
cuits may be increased several times 
without exceeding the dielectric 
strength of the cable insulation. If 
it is of sufficient capacity the power 
transformer in the basement may be 
reconnected or rewound to give the 
required voltage to the supply lines; 
otherwise a new transformer will be 
required. Installation of a trans- 
former on éach floor level to decrease 
the voltage from the supply lines to 
that required by the load completes 
the job. 

Many manufacturing companies 
have found themselves equipped with 
a large number of two-phase motors 
when the power supply has been 
changed over to three-phase, to con- 
form to modern practice. In such 
cases much of the expense of install- 
ing new motors can be avoided and 
the two-phase motors utilized by in- 
stalling phase-changing transformers. 


LINE TO NEUTRAL LOADING OF 
THREE-PHASE TRANSFORMERS 


Auto-transformers are an econom- 
ical means of deriving a neutral for 
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three-phase, four-wire op- 
eration from _ three-phase 
supply systems having no 
available neutral. Three 
types of connections are 
employed in such cases: 
“wye,” “tee,” and “zig-zag” 
connections. 

The wye is the simplest 
of the three-phase connec- 
tions, but it is the most un- 
satisfactory for single-phase 
loading from one line to 
neutral. This type of load- 
ing unbalances the voltage 
from line to neutral with a 
large resultant voltage shift 
of the neutral. However, 
unbalanced loading from 
line to line has little or no 
effect upon the voltage shift 
of the neutral. The third 
harmonic voltage appears 
between line and neutral 
when this type of connec- 
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during the process of 
spooling and respooling, fre- 
quent breaks were encoun- 
tered. Small, low-potential 
transformers were devel- 
oped to butt weld the wire 
ends at the various drawing 
stations, and an important 
and interesting problem was 
solved. 

One large producer of 
radio transformers had in- 
stalled an elaborate con- 
veyor system for the contin- 
uous winding and assembly 
of its product. Immedi- 
ately it became necessary to 
increase production. By 
making a few changes it 
was possible to meet the re- 
quired production with the 
exception of one operation 
which involved soldering of 
leads. It was impossible to 
place more operators on the 
assembly line and since the 








tion is operated with the 
neutral point grounded, and 








operation was performed 








from neutral to ground in 








midway along the conveyor, 





cases where the neutral 
point is isolated. 

Banks that are tee-con- 
nected have little practical 
value for loading from line 
to neutral. If an appreci- 
able single-phase load is to 
be taken from one line to 
neutral, units of special de- 
sign are necessary. The 
neutral points of the high 
and low voltage are not co- 
incident, and if their differ- 
ence is relatively large this 
type of connection should 
not be used. By placing two 
additional windings on the 
teaser transformer, each 
equal in voltage to the dif- 
ference in potential exist- 
ing between the high- and 
low-voltage neutral point’, 
the connection shown in 
Fig. 1 may be used to make 
the two neutral points co- 
incide. Banks connected “tee” are 
safe from third harmonic voltage 
troubles while operating with 
grounded neutral. | 

In the zig-zag connection, shown 
in Fig. 2, the windings are interlaced 
to such an extent that a ground de- 
veloping on one phase is automatic- 
ally extended to all three phases. It 
is the most practical of the three types 
of connections and is used largely for 
lighting circuits where large unbal- 
anced loads from one line to neutral 
exist and good regulation is required. 
The units are designed to carry a bal- 


38 





Fig. 2—Winding connections and vector diagram 
of zig-zag auto-transformer. 





Fig. 3—Standard 10-kva. brazing transformer 
with tongs, foot switch, and cables. 


: 


anced three-phase load and 100 per 
cent unbalanced current in the neu- 
tral. The neutral of the zig-zag may 
be grounded without the third har- 
monic voltage from line to neutral. 


ELECTRIC WELDING AND BRAZING 


Small transformers are playing an 
important part in the advancement of 
electric welding and brazing. In a 
Middle-Western wire drawing plant 
continuous drawing and spooling of 
wire made necessary frequent splic- 
ing of the wire on the initial draw and 
at various redrawing stations; also, 


successive operations were 
slowed up. 

The solution was found 
in welding the leads, in- 
stead of soldering them. 
Whereas, soldering required 
approximately two minutes 
per coil it was found that 
the leads could be welded in 
about 25 seconds and a 
much superior joint is ob- 
tained, with a resultant de- 
crease in failures from open 
circuits. Welding is accom- 
plished by means of a small, 
air-cooled transformer to 
which special, carbon-block 
electrodes are attached on 
the secondary side. 

In the same plant a 
larger transformer is used 
in the punch-press depart- 
ment to butt weld strips of 
silicon steel into a continu- 
ous length. Greater output 
is obtained from the presses with less 
waste from scrap and imperfect lami- 
nations. 


ELECTRIC RESISTANCE BRAZING 


Brazing or hard soldering will ul- 
timely replace the lead-solder joint 
in many applications. The lead-solder 
joint has definite mechanical limita- 
tions, deteriorates rapidly when 
heated, and breaks apart at relatively 
low temperatures. Electrically brazed 
joints are capable of withstanding 
higher mechanical stresses, have high 
conductivity, and greater resistance 
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to the deteriorating effects of heat. 

In brazing small transformers of 
special design supply current to car- 
bon block electrodes whose high re- 
sistance produces the heat required 
for brazing. Fused borax is generally 
used for the brazing flux; silver al- 
loys are the brazing medium. The 
silver solder follows the flux through 
the joint and deposits a thin film of 
new alloy metal on all surfaces. The 
new alloy formed has a high copper 
content and a higher melting point 
than is possessed by the original sil- 
ver solder. 

Brazing transformers, Fig. 3, are 
equipped with a foot switch, and 
primary and secondary leads. The 
secondary leads are connected to a 
pair of tongs that hold the carbon 
blocks. The tongs may be replaced 
by bench or portable fixtures required 
in mass production work. These 
transformers are small, light in 
weight, portable, and capable of 
withstanding heavy momentary over- 
loads. 


Leap BuRNING AND SIMILAR 
OPERATIONS 


Transformers have been developed 
that can take current from any light- 
ing outlet and supply it at the proper 
voltage for lead burning. The illus- 


tration at the head of this article 
shows such an outfit. 

The transformer is portable and 
is equipped with a convenient length 
of rubber-covered cable, plug con- 
nector, and plug for connecting the 
transformer to a_ standard lamp 
socket. Two separate rubber-covered 
leads are used on the low-voltage side 
for connecting the transformer to 
the work. One lead has a heavy 
spring clip for connecting one side 
of the low-voltage line to the work; 
the other lead terminates in a carbon 
electrode holder. 

Various soldering operations can 
be performed with such a transformer 
for example, soldering a copper ter- 
minal on a cable. Bringing the car- 
bon point in contact with the ter- 
minal heats it to a temperature high 
enough to melt the lead solder. These 
transformers are used in electrical 
maintenance work for soldering 
heavy parts and are fast replacing sol- 
dering irons for this type of work. 

Lead liners of containers for acids 
and other corrosive materials must 
be made with liquid-tight joints. 
The same type of transformer can 
be used with a carbon tip to melt and 
flow the lead into the seams. 

A transformer of similar construc- 
tion but larger rating has been devel- 





oped for marking or etching metals 
One electrode of the transformer is 
connected to a steel pencil; the other 
is connected to the metal part to be 
etched. 


DEFROSTING COOLING COILS 


Cooling coils in the rapid freezing 
rooms of ice cream, cold storage, and 
similar plants must be defrosted once 
a week. The present method of de- 
frosting is to circulate hot gases or 
steam through the pipes, but it has 
the disadvantage that it often requires 
shutting down from 24 to 36 hr. By 
the use of a transformer the defrost- 
ing time has been reduced to approxi- 
mately one hour. 


Layinc Woop Btocx FLoors 


Electric heat has been successfully 
used in laying wood block floors. A 
uniform layer of pitch is spread over 
a smooth concrete base; then ordi- 
nary wire netting is laid on the pitch 
and rolled down. 

After the blocks have been laid a 
transformer connected to the wire 
netting supplies enough current to 
soften the pitch so that it will adhere 
to the blocks. The floor is set by roll- 
ing the blocks and the current is then 
turned off. Laying a floor in this 
way produces a better surface. 


GET THE MOST OUT OF YOUR MAINTENANCE DOLLAR 
When Spent on Wire Ropes for 


Electric Hoists and Cranes 


OT as widespread as desirable 
Ni: knowledge of the great 

variety in wire ropes, as to 
kind of steel arid stranding. 


MATERIAL 


Plow steel, or improved plow steel, 
is recommended for use upon electric 
hoists and cranes. Specify one or the 
other when ordering or requisitioning 
replacement ropes, especially when 
ordering from a jobber or mill supply 
house. When the rope is purchased 


from the hoist manufacturer the 
proper grade will be supplied. 

If ropes made from mild plow steel 
or cast steel are used, the factor of 
safety is reduced materially, stresses 
are too great, and rope life is short- 
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C. E. SCHIRMER 


Chief Engineer, Hoist and Crane Division 
Robbins & Myers Sales, Inc. 
Springfield, Ohio 


ened. The difference in cost is slight, 
so it never pays to economize on 
quality of wire rope for use on elec- 
tric hoists and cranes. 


STRANDING 


Selection of stranding depends 
upon the diameters of drum and 
sheaves. The recommendations of 
the hoist builder should be followed; 
he has made a careful study of his 
particular design and the reeving 


arrangement. Ropes of six strands 
with nineteen wires per strand, and 
also six strands with thirty-seven 
wires per strand, are perhaps the most 
popular and have been found to meet 
the majority of services. For a hoist 
with two parts of rope the 6x19 con- 
struction is best; for one with four 
parts of rope use the 6x37 construc- 
tion. 

Ropes with 6x19 construction are 
practically twice as stiff as those made 
with 6x37 construction. This means 
that with the same size sheaves or 
drums the bending stresses for the 
6x19 would be approximately twice 
as much as for the 6x37. Because 
compactness of design is of major 
importance in hoists the use of small 
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drums and sheaves is imperative. It 
follows that the use of the more flex- 
ible rope is common. 

Where a single-line cable is used 
on a hoist there usually is a tendency 
for the load to rotate if ordinary rope 
is used. A plow steel grade of rope 
having eighteen strands and seven 
wires per strand, and which is con- 
structed to neutralize the twisting or 
spinning tendency, is recommended. 
It is commonly known as “non-spin- 
ning” hoisting rope. 


LIFE 


The life of any wire rope for a 
hoist is difficult of prediction because 
it depends upon a number of factors, 
the principal ones of which are listed 
on this page. 

Roughly, the life of a rope is in 
direct ratio to the hours per day it 
is in actual use. The ratio is affected 
by the average load. If it is close to 
the rated capacity the life of the rope 
is shorter than if it is half capacity. 
Swinging of the load, sidewise or 
longitudinally, affects life because of 
surface wear brought about by rope 
layers rubbing against each other, or 
by rubbing of the rope upon the hoist 
frame. Some hoists have special pro- 
vision to permit side pulling. 


SERVICE CONDITIONS 


Hoist ropes subjected to abrasive 
dust must be kept clean to prevent 
undue wear between rope and sheaves. 
The effect of corrosive fumes (both 
acid and alkaline) is severe upon 
ordinary ropes. A steel “corrodless” 
rope has been developed, tests have 
demonstrated that it successfully re- 
sists the majority of the most com- 
monly used acids and alkalies. This 
rope is several times as expensive as 
ordinary rope, but usually it proves 
to be more economical. From the 
standpoint of safety its purchase is a 
wise investment. 

Where a hoist rope is subjected to 
high temperatures for long periods 
good practice dictates the use of a 
rope with metal center. The heat 
will char and deteriorate a hemp 
center and then the outer strands 
collapse. 


LUBRICATION 


A lubricated rope will outlast a dry 
one every time. Some of the many 
lubricants on the market are more 
lasting and more effective than others. 
One brand can be brushed on cold 
and within an hour it loses stickiness, 
yet maintains flexibility and forms a 
thorough coating for the wires. Such 
a lubricant is especially recommended 


40 








FACTORS IN THE 
LIFE OF A 
WIRE ROPE 


Time under load 

Size of load 

Amount of swinging 

Frequency of travel 
under load 

Atmospheric conditions 

Temperature conditions 

Lubrication 

Length of idle periods 








for ropes on hoists that are kept idle 
for long periods, or on ropes exposed 
to the weather or to moisture. 


INSPECTION 


Periodic inspection of hoist ropes 
is wise procedure. An easy and effec- 
tive way to detect broken wires is to 
pass a handful of cotton waste over 


the rope. Broken wires will pull 
threads. If more than five adjacent 
wires in any one strand within one 
rope lay are broken the rope should 
be replaced. 

All rope fastenings, such as clips, 
clamps, and_ sockets, should be 
checked for tightness to prevent the 
rope’s pulling out. Oftentimes rope 
clips are improperly assembled to 
cables and the efficiency of the con- 
nection is impaired. Properly, the 
U-bolts of clips should bear on the 
short end of the rope and the bases 
should bear on the tension, or pulling 
side. 

HANDLING 


Often wire rope is permanently 
damaged because of improper han- 
dling when reeving it upon a hoist. 
When rope is uncoiled from the reel 
it is important that no kinks be 
allowed to form. Once a kink is 
made, no amount of pull can remove 
it. In no case should the coil be laid 
on the floors and the end of the rope 
pulled from it; a kink is bound to 
form. The coil should be rolled on 
the floor and unreeled freely. Be 
sure to use at least three seizings at 
each side where a cut is to be made 
to prevent unlaying. Annealed iron 
wire should be wound tightly in a 
close helix around the wire. 


REDUCING THE COST OF MAINTENANCE 
The Economy of Extra Pay For Overtime 


GEO. P. 


HE MASTER mechanic had 
performed wonders in cutting 
down unnecessary maintenance 
costs but there still remained the 
annoying and expensive practice of 
trying to get repairs made after 5 
p-m. and after noon on Saturday. 
Naturally, this didn’t sit any too well 
with the millwright department. Men 
who had planned to go to a ball game 
on Saturday afternoon did not make 
efficient and economical workmen if, 
at the last minute, they were ordered 
to work on a repair job. 
Departmental foremen argued that, 
since repairs made on Saturday after- 
noons cost them no more than re- 
pairs made on weekday afternoons 
(at least, so they thought), the advan- 
tage was all for week-end jobs. To 
them this scheme also possessed the 
advantage of keeping the millwright 
crew off the production floor during 
working hours. 
The master mechanic did not argue 


PEARCE 


the point but went to the manage- 
ment and requested that millwrights 
be paid time-and-a-quarter for over- 
time during the week and time-and-a- 
half for Saturday afternoons and 
Sundays. Economy-minded man- 
agement almost exploded. However, 
after a heated hour it agreed to try 
the new scheme and the various de- 
partmental foremen were notified of 
the change in rates. 

The effect was astonishing. Night 
work almost vanished and Saturday 
afternoon and Sunday jobs were 
never even considered. Somehow the 
departmental foremen managed to 
spare important machinery long 
enough during working hours so that 
needed repairs could be made. A 
check-up six months later showed 
only one Sunday job reported. The 
company now, enjoys a low mainte- 
nance expense and the millwrights are 
a happy lot, and that’s saying plenty 
these days. 
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Cast-iron shelled, babbitt-lined, ring-oiled 
bearing for large electric motors. Note 
the axial and circumferential grooves in the 
cap for distributing oil over the bearing 
surface. Note, also, the oil slinger on 
thrust collar for preventing oil from pass- 


Typical front endplate of a fractional 
horsepower motor with upper half, part of 
bearing housing, and oil well cut away to 
show construction details and method of 
lubrication. In bearings of this type, 
nothing but genuine long-strand wool 
should be used. 





ing into the motor. 


Electric Motors, Lubrication 


and Life Extension 


PERATING for only a 
( )icw minutes at a time, or 

continuously for days, un- 
der-loaded or over-loaded, the 
electric motor must perform re- 
liably. Motors are no more reliable 
than their lubrication, hence the im- 
portance of selection of lubricant and 
method of application. 


ErFrect Upon PERFORMANCE 


The air gap between rotor and 
pole-pieces usually is very small; so 
the bearings have to be fitted accu- 
rately. If they wear, the rotor drops 
from its concentric position and its 
magnetic balance is disturbed. It may 
even strike the stator laminations and 
do considerable damage. These are 
likely results of lack of lubrication. 

Over-lubrication, too, is harmful. 
Lubricant may spread over the com- 
mutator or sliprings, brushes, and 
windings, causing sparking, and 
short-circuiting the windings. Dust 
drawn in adheres to the oily surfaces, 
intensifying sparking, and impairing 
ventilation, which leads to excessive 
heating. 

Superfluous lubricant may cause 


*The author has drawn from his experi- - 


ence with one of the large oil companies, 
as mechanical engineer with two manufac- 
turers, and_as instructor in mechanical en- 
gineering, Pennsylvania State College. 


JAMES |. CLOWER* 


Assistant Professor of Machine Design 
Virginia Polytechnic Institute 


anti-friction bearings to overheat and 
expand. Expansion tends to cause 
binding between races and balls or 
rollers, and to lessen the grip of the 
inner race on the shaft, sometimes 
permitting the race to turn. In turn- 
ing, the soft shaft wears rapidly in 
the hardened race. The outer race is 
likely to loosen in the cage or end 
plate and to turn and grind itself to 
pieces. 

Let me emphasize the importance 
of maintaining the correct amount of 
lubricant in anti-friction bearings. 
Replacement and lost production 
charges are high. 


SERVICE FACTORS AND LUBRICANT 
REQUIREMENTS 


Although many factors influence 
the selection of lubricants, in general 
it is necessary to consider only the 
following four: Temperature; size 
of motor; speed; method of lubrica- 
tion. 

TEMPERATURE 


The viscosity of all lubricants is 
affected by temperature, decreasing 
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as temperature increases, and in- 

creasing as temperature decreases. 

A lubricant may be suitable at a 

given temperature, but wholly 

unsuitable at some higher or 
lower temperature. 

If an oil that is too heavy or viscous 
at the operating temperature is em- 
ployed in ring-oiled bearings, Fig. 1, 
the rings may not rotate at a rate 
sufficient to supply the required quan- 
tity of oil, thereby permitting metal- 
to-metal contact of the load-carrying 
surfaces, which soon score or, per- 
haps, burn out. In other instances, 
sufficient oil may be supplied by the 
ring but, being too heavy, it does not 
flow through the grooving and small 
clearances. 

Temperature has a_ considerable 
effect upon the amount of lubricant 
supplied by drop-feed, Fig. 2, and 
wick-feed, Fig. 3, methods of lubrica- 
tion, the quantity fed increasing 
as temperature increases, that is,as the 
viscosity of the lubricant decreases. 

Surrounding temperatures are im- 
portant; the lubricant must possess 
sufficient fluidity to distribute readily 
when starting up. Further, the lubri- 
cant must possess the requisite vis- 
cosity at the operating temperature to 
resist film rupture due to the load 


41 








Ring guard ,911-throw ring 












Oil ring 


Fig. 1—Typical ring oiled bearing 
suitable for both large and small 
motors. A proper oil level should 
be maintained and the bearing should 
be drained and cleaned at regular 


intervals. 
(0 ~) 


~Drop-feed 
cup 
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Fig. 2—Drop-feed oil successfully 
applied to a high-speed motor. Care 
must be exercised to prevent dirt 
from getting into the drop-feed cup, 
because a small particle will clog 
the small needle valve and stop the 
flow of oil. 
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Fig. 3—Bottom wick lubricator for 
small motor. While a light-bodied 
oil is most effective in wick-feed 
oilers, often a soft grease is used to 
prevent leakage. 












imposed upon the bearing. 

Depending upon the types 
of drive used, the loads ap- 
plied to bearings of electric 
motors vary widely. Where a 
motor is direct-connected, the 
load is caused mainly by the 
weight of the rotor assembly, 
unless the two shafts are ec- 
centric, in which case the load 
is increased in proportion to 
the extent of misalignment. 

Motors may be subjected to 
shock loads, as in operating 
clutches, or driving through 
poorly cut gearing. Many belt 
drives impose severe load con- 
ditions upon motor bearings 
because of the fairly common 
practice of attempting to give 
sufficient tension to the belt to 
insure minimum slipping at 
maximum load. This tension 
often is much greater than is 
required to transmit the nor- 
mal load. 

It is most important, to 
minimize wear and power con- 
sumption, to maintain oil films 
over all load carrying surfaces 
of plain sleeve bearings and 
over the contact surfaces be- 


tween the separators and balls of ball 
bearings. For this reason it is neces- 
sary to use a heavier bodied oil or a 
stiffer grease when high temperature 
(over 140 deg. F.) is encountered. It 
must be remembered, however, that 
the viscosity should be considered at 
the operating temperature. It is quite 
possible for a medium-bodied oil to 
possess a greater viscosity than a 
heavy-bodied oil at a given operating 
temperature in a given bearing. 


S1zE oF Motor 


Bearing clearances in small, high- 
speed, fractional-horsepower motors 
are, in general close, thus requiring 
the sparing use of very light-bodied 
oil, in order to minimize fluid fric- 
tional losses, and to insure ready flow 
through the small oil passages and 
complete distribution over the rubbing 
surfaces. 

To illustrate the effect of clearance 
upon fluid frictional losses, assume a 
plain sleeve bearing motor running at 
1,800 r.p.m.,. having 1-in. journals 
surrounded by continuous oil films 
0.0005 in. thick (approximately one- 
half of the diametrical clearance). 
According to the hydrodynamic 
theory of film lubrication, the rate of 





GUIDE TO LUBRI 
(Plain Sleeve and Anti- 






































Size of Operating Speed Method of 
Motor Temperature R.P.M. Lubrication 
Ring, Drop-feed, 
Wick-feed Oiling 
Fractional Any All 
Horsepower Grease Packed 
Grease Wick-feed 
Low 0-300 
(below 40 deg. F.) Over 300 
Normal 0-300 
(40-140 deg. F.) 300-1,500 
° Over 1,500 
Higher 0-1,500 All Methods of 
(140-200 deg. F.) Over 1,500 Oiling 
Small, Medium 
and Large Very High All 
1to 150 hp.) |(over 200 deg. F.) 
Low 
(below 40 deg. F.) 
Normal All Below All Methods of Grease 
(40-140 deg. F.) | 1,000 R.P.M. Lubrication 
Higher 
(140-200 deg. F.) 
Very large 
(Over 150 hp.) Any All Circulation Oiling 
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shearing the oil film is equal to the 
peripheral velocity of the journal 
divided by the film thickness. For 
the above figures, the rate of shearing 


the oil film is mt sit +-0.0005 — 
942,480 ft. per min. per inch of film 
thickness. This is a formidable rate 
of shearing, fluid frictional resistance 
is appreciable, and considerable heat 
is generated even though viscosity is 
low. 

Obviously, where clearances are 
generous and speeds are low, as they 
are in large motors, conditions favor 
heavier-bodied oils. 

In order to minimize wear and 
starting torque, motors operated in- 
termittently require that oil films be 
maintained during periods of rest. 
This necessity requires the use of a 
relatively heavy-bodied oil, because 
the adhesiveness and resistance to 
squeezing action are mainly dependent 
upon body. 

Large motors lubricated by means 
of circulation systems require a 
medium heavy-bodied oil, because the 
supply is copious. Oil used in circula- 

‘tion systems is used over and over, 
and often is subjected to deteriorat- 
ing agents such as heat, dust, 






moisture, and solid impurities 
which act as catalysts in pro- 
moting oil oxidation and gum- 


ming. 
Thus oil used in motor cir- 
culation systems should be 


highly refined and well filtered 
in order that it be chemically 
and physically stable. 


SPEED 


Electric motors operate over 
a wide range of speeds from 
very low to more than 20,000 
r.p.m. High speed, heavy oil 
body and low temperature 
favor the formation of thick 
oil films. Conversely, low 
speed, light oil body, and high 
temperature favor thick oil 
films with consequent reduced 
factor of safety against film 
rupture. 

Low speed is a common 
cause of incomplete oil film. 
Even where the oil supply is 
copious and conditions are 
favorable to film formation, 
the speed may not be sufficient 
to carry oil into the clearance 
space as fast as it is squeezed 
from the ends of the bearing. 





CANTS RECOMMENDED 


Friction Bearings) 








Approximate Specifications 

















Best quality, neutral, No. 1 consistency lime soap grease; 
maximum moisture content 2%; maximum ash content2% 


A.S.T.M. Viscosity Pour | Flash Fire Remarks 
100 130 210 | Deg. F.| Deg. F. | Deg. F. 
125 75 42 25 365 410 | Pure mineral very 


light machine oil. 





























230 112 4s | —1s | 370 | 420 
140 80 42 5 | 365 | 410 
420 180 55 15 | 400 | 450 lisnty refined, well 
320 144 50 15 | 390 | 445 
filtered neutral 
225 114 | 46 15 | 390 | 440 oe a 
420 180 55 15 | 400 | 450 
320 144 50 15 | 390 | 445 
1,700 490 | 124 eo) we) oP 
pounded 





Best quality, neutral, No. 2 consistency lime soap grease; 
maximum moisture content 2%; maximum ash content 2% 





Best quality, neutral, No. 2 or No. 3 consistency lime soap 
grease; max. moisture content 2%; max. ash content 2% 





Best quality, neutral, No. 3 consistency soda soap grease; 
maximum moisture content 2%; maximum ash content 2% 





320 143 50 10 


390 


Pure mineral heavy 
medium oil strongly 
resistant to deposit 
formations. 
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Fig. 4—Method of preventing oil 
from running on armature windings. 
A simple stamped steel member is 
used as an oil slinger on the shaft. 
Any oil that leaks by the closure 
member is thrown into the annulus 
surrounding the oil slinger and 
escapes through the oil drain. 


























Fig. 5—Grease- lubricated ball bear- 


ing for electric motor. Anti-fric- 
tion bearings should not be filled 
more than half full of lubricant. 
Excess grease may cause heating 
and when forced out of the bearing 
on rotating parts is harmful. 
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Fig. 6—Synchronous motor grease- 
lubricated roller bearing. 
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It is essential that an oil of the cor- 
rect body and film strength be em- 
ployed under low speed conditions. 

For equal speeds (r.p.m.) the 
larger the diameter of the journal the 
higher the peripheral velocity and, 
therefore, the greater the film form- 
ing tendency. 

Anti-friction bearings, operating at 
high speed (3,000 r.p.m. and over) 
have a churning effect upon the oil, 
which tends to produce high tempera- 
tures. Consequently, some automatic 
method of regulating the oil level 
should be provided. 

In anti-friction bearings considera- 
tion of speed is important. In gen- 
eral, greases of medium and soft con- 
sistency can be used with satisfaction 
at speeds up to 1,000 r.p.m. Oil is 
considered best at and above that 
speed. 

Anti-friction bearings having an 
outside diameter over 6 in. are con- 
sidered an exception to this rule. For 
bearings above this size medium-con- 
sistency grease is recommended up to 
500 r.p.m. Oil will, in general, give 
more satisfactory results in this size 
of bearing at 500 r.p.m. and above. 


METHOD OF LUBRICATION 


Electric motor bearings are, ex- 
cepting special methods, lubricated by 
ring oiling, Fig. 1, drop-feed, Fig. 2, 
wick-feed, Fig. 3, splash, Fig. 4, cir- 
culation oiling, and grease packing. 
In the method named last the bearing 
may be fitted with screw-down grease 
cups, Fig. 5, pressure gun fittings, or 
filling plug, Fig. 6. 

Ring, splash, and circulation oiling 
methods give a continuous supply of 
oil to the bearing as long as the sys- 
tem is maintained in good order. By 
these methods the oil supply starts 
and stops automatically with the 
motor. The oil is used over and over 
and should possess body for distribu- 
tion and physical and chemical sta- 
bility to the extent that oxidation and 
formation deposit will be minimized. 

Drop-feed oiling, employed on cer- 
tain high-speed anti-friction bearings, 
is not so reliable as some of the other 
methods of lubrication, as it is diffi- 
cult to adjust the drop-feed cup to 
feed at a uniform rate at all tempera- 
tures and at all oil levels in the cup. 
Dirt is likely to clog the needle valve 
and reduce the rate of feed or stop 
it altogether. 

Wick-feed oiling is used on many 
fractional-horsepower motors with 
oil and very soft-consistency grease. 
Although the rate of feed in this 
method is influenced by many factors, 
such as temperature, viscosity, and 
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capillarity of the oil, and the size of 
the wick, yet it provides a regular 
and reliable feed in general. If the 
lubricant is too heavy or viscous at 
the operating temperature, the oil 
supply becomes uncertain and may 
fail entirely. For this reason ex- 
tremely heavy oils should not be used 
in wick-feed oilers, unless their body 





What Do You Mean, Rush? 


UR INCORRIGIBLE corre- 

spondent sends the following 
quotation from a letter that he re- 
ceived. 

“Say, what do you mean by rush? 
Do you mean what the French call a 
big rush (translated ‘pretty soon’ by 
the American liaison officers), or a 
French little rush (‘sometime in the 
near future’), or the French soon 
(after the war is over)? 

“Hereafter specify your particular 
brand of rush: American rush; 
American hurry ; American promptly : 
French big rush; French little rush; 
French soon.” 


Correction 


N THE article “These Methods 

Increase Synchronous Motor Pro- 
tection,” by S. C. Ewing, December 
1932 issue, the following sentence 
appears on page 456, top of first col- 
umn: “Near synchronous speed the 
slip frequency and the impedance are 
high, so that most of the current 
passes through the heater element.” 

This statement obviously is not 
correct; it should have read: “Near 
synchronous speed, the slip frequency 
and the impedance of the reactor are 
low; so a small portion of the current 
passes through the heater element. 
On the other hand, at standstill, the 
slip frequency and reactor impedance 
are high so that most of the current 
passes through the heater element.” 


Have You Had Your 
Index Yet? 


HE index of the editorial con- 
tents of Maintenance Engineering 
for 1932 is now available. Copies 
are free, for distribution upon re- 


quest. We shall appreciate receiving ° 


requests as soon as possible. 


is reduced by high temperature. In 
case the surrounding temperature 
may fall very low, the oil used should 
be selected with due regard to fluidity 
at low temperature. The pour point 
of the oil is of major importance. 

By far the majority of anti-friction 
motor bearings are grease packed. In 
this type of bearing the lubricant is 
required to perform three functions: 
(1) to provide a film between the 
balls or rollers and their retainers; 
(2) to coat all highly polished sur- 
faces, thereby protecting them against 
rust and corrosion; (3) to provide 
adequate seals between the bearing 
closure caps and shaft against the in- 
gress of dirt, dust, and moisture. 
Without a doubt dirt and moisture 
are the greatest enemies of anti- 
friction bearings. 

It is imperative that the best quality 
of grease be used in anti-friction 
bearings. It should be neutral, i.e., it 
should contain no excess of free fatty 
acid or alkali. Inferior greases are 
plentiful and can be bought cheaply, 
but the small amount of grease any 
anti-friction bearing will use is al- 
most negligible when compared with 
the cost of the bearing and the ex- 
pense of replacing it. 

A most important property of 
grease is its consistency. Some 
greases are hard, like soap; others 
are semi-fluid- and may be poured 
when slightly heated. Aside from 
their stiffness, some greases are 
stringy, while others are “short,” like 
cold lard. 

In the trade certain consistencies 
have been fairly well established. A 
No. 6 grease is very hard, while a 
No. 0 grease is semi-fluid. For nor- 
mal operating temperatures a No. 3 
grease is, in general, suitable, while 
for low temperature conditions (be- 
low 40 deg. F.) a No. 2 grease is 
best. A No. 1 grease is generally 
used for small motors at all tempera- 
tures. 


GUIDE TO LUBRICANTS 


The accompanying table gives ap- 
proximate specifications of lubricants 
that have proved satisfactory under 
actual service conditions for motor 
bearings in general. The table is not 
infallible, however, and should be 
used with discretion. Special features 
of design and service may dictate 
changes, which obviously cannot be 
anticipated and included in a table of 
this kind. But this table does give a 
means of comparison, indicative of 
the characteristics of the lubricant 
and protecion that should be provided 
for motor bearings. 
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Dual-Voltage Connections 


for Induction Motors 


this series two-phase and 

three-phase star and delta 
connections for two to ten poles 
were discussed, with directions 
for constructing the various 
diagrams. This article will cover 
two-phase diagrams for motors 
having twelve to eighteen poles; 
also it will describe how the dual- 
voltage diagram can be used for 
straight, single-voltage connec- 
tions. 

Table II of the first article 
(July, 1932, issue) gives data on con- 
necting the leads to the line. For a 
check on the proper group arrange- 
ment and polarity, Table I of the 
article in the October issue should be 
used. 


[: THE preceding articles of 


12-PoLe, 2-PHAsE SCHEMATIC 
DIAGRAMS 


With this pole arrangement there 
are four possible connections: series 
and two-parallel, Fig. 1; two-parallel 
and four-parallel, Fig. 2; three-par- 
allel and six-parallel, Fig. 3; six- 
parallel and twelve-parallel, Fig. 4. 
The diagrams in Figs. 1, 2 and 3 have 
been laid out with equalization in 
mind. 

Study of Figs. 1 and 2 will indicate 


Two-Phase Series and Parallel 
Connections, Twelve to 


Eighteen Poles. 


A. C. ROE 


Railway Engineering Department 


Westinghouse Electric & Manufacturing Company 


East Pittsburgh, Pa. 


that to make a two- and four-parallel 
connection, the bottom leg in Fig. 1 
was moved up alongside of the upper 
groups, the top of group 13 connected 
to the Li lead, the first leg split 
between groups 5 and 7, and the 
second leg between groups 17 and 
19. Then lead L5 connects to the 
bottom of groups 5 and 17; lead L7 
connects to the bottom of groups 7 
and 19; and lead L3 connects to the 
top of groups 11 and 23, as shown 
in the diagrams. 

It is, therefore, a simple matter to 
change the connection, since ll 
groups are in full view and the con- 
necting lines easily followed; one can 
see at a glance just where to cut open 
and reconnect. 
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2-PHASE SCHEMATIC 
CONNECTIONS 


With fourteen poles only two 
dual-voltage connections are pos- 
sible: series and _ two-parallel, 
Fig. 5; and, Fig. 6, seven-parallel 
and fourteen-parallel. 

The seven- and fourteen-par- 
allel connection does not permit 
full equalization, but the two- 
parallel connection in Fig. 5A 
can be provided with additional 
jumpers to secure maximum 
equalization. After connecting 
leads L1 to L7, L5 to L3, L2 to L8, 
and L6 to L4 to form the two- 
parallel connection, the A-phase 
grouping is as shown in Fig. 5B. 
To secure full equalization six jump- 
ers can be added, as shown by the 
long and short lines, J. These con- 
nections are made between the groups 
on opposite sides of the machine and 
no current will flow unless the poten- 
tial of one group falls below that of 
the other group. This same principle 
can be applied to the two-parallel 
connections on other pole arrange- 
ments. 


14-Po.e, 


16-PoLre, 2-PHASE SCHEMATIC 
CoNNECTIONS 


For sixteen poles there are four 


45 





























to A, 
LTESo» Li-Ay 
Bt . 
ei? SPN kos 
\® é H Ls zn 
hic 4g a st his ial 
ale ni be iS 5 qOns 
@ : “es “Oy - 
ee ——; Yr 5 4°82 
Guanes, 6 . 
Ls O7@s OHD-7 LB, bs 9323 94 2) 919 i ge weet vote 
a - 6) 
a Ataaxt 22 + Le Be mea! gl g!8 
Fig. 3 — Two-phase, 24 22 20 bey ." . - 13 
twelve-pole, three- and wo, 
six-parallel diagram. TLDs, A 
| 
# 
IBD, 
Hl io 
" 7 
Ls 12 
L-A2 


Fig. 5 — Two-phase, 
fourteen - pole, series 


i A and two-parallel dia- 
gram. In diagram 
ig Hellas OO} 5 is shown how equalizer 
r. oot ti 7 connections are applied 
i ti to the parallel connec- 
re = Ls | tion. 
I 1 iS 
Es! Ie 
=) L,! 
y* © | by megs 
ees Fate! ~---—Lfajumer 
Le Br<t acer = Or B, r 
Fant et On o_O, 
| I Oz J 7 1 
ees ey fe 
@' PO; vv 703 
“e e. Ly gO3 _y_ Ou 
1 ! 
ee L Pon J ij 10 
Ls “By 6 = 
‘ligizal arr, ly (0; Or ide - D3» On 
a ety L312 
Fig. 6 — Two-phase, —" 
fourteen - pole, seven- a 
and fourteen - parallel 
diagram. B 


saa = ing ls 
5 ae T 
Ger :% bs. 3} 
3 bs Fo Le 
1 ! 
G os 
! 
++ é = H Le Le . oes Le }—L.-B, 
@! ® 
a —! Ly! Lr 
a Ll Lo,~<- 
; (0) 
OF i — 
1 


a A, 


siperotey 


OLS FO. 











nok LOHOLWiCLie} il 


Nas 
Fig. 4 — Two-phase, 
twelve - pole, six- and 
twelve - parallel dia- 
gram. 


Ly-A; 





"Le, & 
) 
+ <0 


‘e 
« @ 
—@! Gi. 


g 


“LE -O-4 


aoe aa 


tos 
2o4 =O 
‘Ort 


12 
W3 12 


it 


—+ 


{ 
L3 


is 


L3-A, 
Fig. 7— Two-phase, 
sixteen - pole, series 
and two-parallel dia- 
gram. 








dual-voltage connections: series and 
two-parallel, Fig. 7; two-parallel and 
four-parallel, Fig. 8; four-parallel 
and eight-parallel, Fig. 9; eight-par- 
allel and sixteen-parallel, which Fig. 
10 shows. 

The two- and four-parallel connec- 
tions can be equalized fully by using 
jumpers for the two-parallel connec- 
tion, as in Fig. 5B, and by using rings 
instead of jumpers for the four- 
parallel connection. That is, there 
will be five rings per phase: one ring 
for the L1 and L7 leads, one for the 
L3 and L5 leads, one ring to replace 
jumpers 7, 2, 7, and 8, another ring 
for jumpers 3, 4, 9 and 10, and a 
fifth ring for jumpers 5, 6, 11, and 
12. These rings will serve as jumpers 
and equalizer connections. (See “Re- 
pairing and Connecting A.C. Motors” 
by Braymer & Roe). 

The ring method can be applied 
also to either the four- or eight- 
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parallel connections of Fig. 9. Thus, 
additional jumpers or rings can be 
applied according to the type of con- 
nection in order to provide full equali- 
zation. 


18-PoLe, 2-PHASE SCHEMATIC 
DIAGRAMS 


There are three dual-voltage con- 
nections possible with eighteen poles: 
series and two-parallel, Fig. 11; 
three-parallel and six-parallel, Fig. 
12; nine-parallel and eighteen-parallel, 
Fig. 13. The jumper or ring method 
can be used with Fig. 12 to obtain 
full equalization, whereas with Fig. 
13 the ring method only is applicable. 


CONVERTING DUAL- TO SINGLE- 
VoLTAGE CONNECTIONS 


It is possible to use dual-voltage 
diagrams as single-voltage, four-lead, 
two-phase diagrams, by the applica- 
tion of a simple rule for each type of 
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connection that would be involved. 

Consider Fig. 1, if a straight, series, 
four-lead, high-voltage connection is 
wanted. All that it is necessary to do 
is to connect L5 and L7 together in- 
side the motor as a jumper between 
groups 11 and 13 of the A phase, and 
connect leads L6 and L& together as 
a jumper between groups 72 and 14 
of the B phase. 

Next consider Fig. 2, which shows 
the two-phase, twelve-pole, two- and 
four-parallel connection. It can be 
changed to a straight four-lead, two- 
parallel connection by joining to- 
gether leads L5 and L7 inside the 
motor. Or, instead of joining the 
bottoms of groups 5 and 7 to form 
one L5 lead and the bottoms of 
groups 7 and 19 to form one L7 lead, 
a jumper can be used to join the L5 
lead of group 5 to the L7 lead of 
group 7 and the L5 lead of group 17 
to the L7 lead of group 19. Even 




















connecting L5 of group 5 to L7 of 
group 19, and L5 of group 17 to L7 
of group 7 would work. 

Hence, in the twelve-pole, two- 
phase line a series, two-parallel, three- 
parallel, four-parallel, or six-parallel 
connection can be made into straight 
four-lead, single-voltage connections 
by connecting the L5 and L7 leads 
together and the L6 and L8 leads to- 
gether inside the motor. 

To form a twelve-parallel connec- 


tion of the single-voltage, four-lead 
type from the diagram in Fig. 4, four 
rings can be used. One ring for the 
A1 lead will have connected to it all 
L1 and L7 ends of the pole-phase 
groups. A second ring for the A2 
lead will have connected to it the L3 
and L5 ends of the pole-phase groups. 
For the B phase a third ring for the 
B1 lead will have the L2 and L& ends 
of groups connected to it; the fourth 
ring for the B2 lead will have the 


L4 and L6 ends of groups connected 
to it. 

Study of Fig. 4 will also indicate 
that a six-parallel connection of the 
four-lead, single-voltage type can be 
made by using two rings. One ring 
will have the L5 and L7 ends of the 
pole-phase groups connected to it, and 
the L6 and L8& ends will be attached 
to the other ring. 

Therefore, these rules apply: 

1. To use the high-voltage connec- 





Fig. 9 — Two-phase, 14-B2~4 
sixteen-pole, four- and C 
eight-parallel diagram. 
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tion of any two-phase, dual-voltage, 
eight-lead diagram for a four-lead 
single-voltage diagram, connect to- 
gether either by jumpers or rings, 
whichever is the more convenient, the 
L5 and L7 leads of the A phase to- 
gether and the L6 and L8 leads of the 
B phase, inside the motor. 

2. To use the low-voltage connec- 


tion of any two-phase, dual-voltage, 
eight-lead diagram for a four-lead, 
single-voltage diagram, connect leads 
L1 and L7 together and leads L5 and 
L3 together for the A phase. Then 
connect leads L2 and L8 together and 
leads LO and L¢ together for the B 
phase. Either jumpers or rings can 
be used. 


A single group or series of dia- 
grams, therefore, can be used without 
much trouble for either single- or 
dual-voltage connections, as required. 

In the next article, which will ap- 
pear in an early issue, dual-voltage, 
schematic-line-type, three-phase, star 
connections for 12, 14, 16, and 18 
poles will be considered. 


Arc Welding and the Maintenance Engineer’ 
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RC welding and its 
relation to mainte- 
nance at the pres- 
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Arc welding is used 
very successfully in our plant in the 
fabrication of work benches, tables, 
racks, stock trucks, skids, bins, spe- 
cial machine frames, piping, and in 
making repairs to broken parts. 

An example of a specific job is the 
construction of a light machine used 
in the production line from a rubber 
calender to the reels on which the 
‘tubber is stored until needed. In 
this machine the rubber is first im- 
mersed in cold water and then dried 
by wringer rolls of special composi- 
tion. The drawing shows the general 
features of the machine. 

The main frame was made up 
from 2x2x4-in. angles, 3-in. channels, 
and 4-in. gusset plates, arc welded 
into a complete unit without the use 
of a bolt or rivet. It was made up in 
sections, the legs and tank base first; 
then the top section was made up 
and welded to the legs, and the end 





*A paper submitted in the second Lincoln 
are welding prize competition, sponsored by The 
Lincoln Electric Company, Cleveland, Ohio. 
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braces were placed and welded into 
the framework. During welding parts 
were clamped or tack-welded in place. 

The welded main frame cost $38 
and the immersion frame $4.50. This 
makes a cost of $42.50 for the main 
welded parts. A price of $63 was 
quoted for hot riveting. Allowing 
for a 10 per cent profit, the actual 
cost of riveting would be approxi- 
mately $57. Hence, arc welding 
showed a cost saving of $14.50 or 
about 34 per cent. On larger jobs 
this percentage has been found to 
decrease somewhat, but I believe that 
the reduction was caused mostly by 
the type of work to be done. 

From the physical standpoint the 
welded structure is better adapted to 
our purposes, since it permitted plac- 
ing the tank and bearings closer to 
the frame and rolls. Danger of loose 
joints from the continuous vibration 
caused by adjacent machinery or 
from the accidental balling up of the 
tacky stock while running is reduced. 


Also, it is stronger and more rigid 
than a riveted frame made from the 
same weight of steel. 

The tank was first made of 
soldered galvanized iron, but this 
was found to be too light and a 
welded sheet-steel tank was sub- 
stituted. 

The roll heads, bedplate and bear- 
ing adjustment blocks were also arc 
welded. Other parts, such as the 
bearings and roll frames, could have 
been welded but since we had stand- 
ard patterns for them cast iron was 
used. 

Welding can save the maintenance 
engineer a great deal of time and 
money if he will use it. We have 
found that for adding parts to old 
structures and machines now in place, 
welding not only saves time in the 
field, but also on the engineering 
and drafting end since it is possible 
to attach a part without moving ad- 
jacent equipment, which would be 
necessary if bolts or rivets were used. 
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Technocracy 
ECHNOCRACY, the word, is being rolled 


rather freely on almost any tongue. Even 
alleged humorists have made a crack or two 
about it over the air. 

Early publicity made use of complex expres- 
sions that lent confusion. Recent statements by 
some of the leaders of technocracy have been 
made in simple terms that minimize mystery. 

Debate, publicly and privately, has waxed 
warm. There are those who say that technoc- 
racy serves but to frighten, with conclusions, 
stated or implied, that are not justified by either 
volume or accuracy of statistics. 

There are certain facts: A group of engineers 
and associates is collecting statistics and making 
charts to show the relation between employment 
and the development and use of machines. The 
activity is housed at Columbia University. and 
is considered to be one of research. Charts de- 
veloped to date have been interpreted by mem- 
bers of the group to indicate that the substitution 
of machine output for man-power output is re- 
sponsible for some of the existing unemployment 
and eventually will call for the measurement of 
work and payment for it in some medium of ex- 
change other than gold—possibly energy. 

An obvious conclusion reached by the engineer 
who reads the charts and figures of technocracy 
is that higher pay for fewer man hours of work 
as an eventuality is indicated. Or, stated in an- 
other way, that the rate of increase in pay and 
decrease in hours worked (movements that have 
been going on for years) will have to be accel- 
erated. Or, again, that the transfer of burden 
from man to machine can be continued at a very 
rapid pace. 

All of us talk some, and worry much, about 
overproduction and unequal distribution of the 
products of man’s work. We wonder whether 
we have overproduced, or, because of poor dis- 
tribution, under-consumed. But few of us have 
tried to collect and analyze the data that will 
give an answer. ‘The technocracy group is at- 
tempting to put the data into readable shape. 
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Unfortunately, premature interpretation has been 
and will be a by-product. 

As a research project, technocracy should be 
regarded courteously, cautiously, and seriously. 
Extremes in statement, both favoring and decry- 
ing, should be disregarded or discounted. Un- 
prejudiced attempts should be made to learn the 
facts of this machine age, and then to make of 
them such use as will be to our advantage. 


Natural Bedfellows 
LECTRICAL contractors, service shops, and 


users of the services of these two groups can 
learn a lesson from the experience of contractor 


X 





This contractor has been selling lighting equip- 
ment for a number of years. 

It has been his frequent experience during this 
time that it paid him to sell a good paint job 
along with the lighting equipment, and that doing 
so was to the benefit of his customer. 

The result has been the sale of so much of the 
paint of manufacturer Y that this manufac- 
turer has asked the contractor to take over the 
territory for paint. 

Good lighting and proper painting necessarily 
go together. Contractors and service shops that 
make it part of their business to sell lighting sys- 
tems naturally want good reflecting surfaces on 
walls and ceilings. The paint manufacturer 
obtains access to a deserved market without exces- 
sive sales expense. The user gets the profit that 
always accompanies good lighting—lower bills 
for his lighting current, less spoilage, faster pro- 
duction, more efficient workers. 





It's Time to Buy 
Essential Replacement Parts 


VIDENCE indicates many plants almost 
destitute of essential replacement parts. 

For example, there is the plant, referred to by a 
contributor, that can’t help being shut down the 
instant the carbon brushes on its main drive motor 
fail, because there are no replacements in stock. 

In the fag end of 1932 sympathy could be had 
with the attitude that replacement orders would 
add to the year’s expenditures, making annual 
financial statements look that much worse. 

Now that the books are closed on the old year, 
and opened on the new, it is time to build up an 
inventory of essential spare parts. It’s especially 
serious these days when an order is lost, or 
delivery promises are unfilled, because of equip- 
ment failure. 
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Better Bearings Protect Profits 


1 An Eastern knitting mill replaced 
fifteen babbitted hanger bearings 
supporting a 60-ft. lineshaft with 
roller bearings. This shaft drives 24 
knitting machines. Average power 
requirements with the old bearings 
were 16.40 hp. After installation of 
roller bearings the load on the motor 
dropped to 13.40 hp., a saving of 
3 hp. At a power cost of 2 cents a 
kilowatt-hour the saving in energy 
consumption amounts to $120.84 a 
year. Reduction in the amount of 
lubricants used and the labor for 
applying them brought total savings 
up to somewhat more than $150 a 
year. Installation costs were about 
$192, giving a return of 78 per cent 
on the investment. 


9 A large foundry installed 27 ball 
bearings in the tumbling barrels, 
replacing the plain, sleeve type. The 
reduction in power consumption, oil, 
and labor required for lubrication are 
estimated at $523, annually. This 
is 98 per cent of the installation cost. 


In a Southern textile mill ball- 

bearing pillow blocks were in- 
stalled on four spinning frames, re- 
placing the plain bearings originally 
employed. Installation cost of the 
new bearings was $250. Power re- 
quirements were reduced so much 
that the savings in this item, together 
with the reduction in lubricant and 
labor costs are estimated at $262 a 
year. Annual return on the invest- 
ment is 105 per cent. 


4 A manufacturer of laundry ma- 
chinery was able to save more 
than $200 a month by using self- 
lubricating bearings in the pulleys of 
these machines. The pulleys are 
located in an out-of-the-way place 
where they are likely to be neglected. 
Under his guarantee the manufac- 
turer was obligated to install new 
shafts, pulleys, and bearings when 
failure occurred.  Self-lubricating 
bearings have eliminated such cases. 


5 As part of an economy program 
in cutting costs by reducing 
power requirements a Middle-West- 
ern flour mill replaced with roller 
bearings the babbitted bearings in the 
roll journals and tunnel shaft of a 
double roller mill. The average 
power input to the mill when using 


0 


wn 


Considerable amounts of 
power can be wasted 
in bearings that are im- 
properly applied, lubri- 
cated, or maintained. 
Some types of bearings 
have inherently higher 
friction than others; some 
require more care than 
others; some are more 
costly than others. The 
problem is to select bear- 
ings that will meet service 
requirements at the lowest 
investment, operating, and 
maintenance costs. 


G. A. VAN BRUNT 


Asociate Editor 
& 


the plain bearings was 8.57 hp. ; when 
fitted with roller bearings the power 
input dropped to 5.86 hp., represent- 
ing a saving of 2.71 hp., or 31.8 per 
cent. Incidental advantages are a 
considerable reduction in grinding 
temperature, with elimination of 
tramming, rebabbitting of bearings 
and replacement of roll journals, and 
reduction in frequency of lubrication 
from once every eight hours to once 
in three months. 


6 After replacement of practically 
all sleeve bearings, on its Jine- 
and countershafts with ball bearings, 
a large Middle-Western woodwork- 
ing plant found that the reduction in 
friction losses had decreased power 
requirements about 17 per cent, which 
means a yearly saving of $1,553. 
This saving is based on a power cost 
of 1 cent a kilowatt-hour, since this 
mill generates its own power largely 
from wood waste. If power were 
purchased the saving would probably 
be more. A further saving of about 
$300 a year in lubrication costs, repre- 
senting a reduction of 88 per cent, 
brings the total to $1,853. Also bear- 


ing troubles on the line- and counter- 
shafts practically have disappeared. 
Results obtained in this application 
led to the replacement of the bronze 
sleeve bearings on certain wood- 
working machines with ball bearings. 
Troubles caused by the old bearings 
were eliminated through this change. 


In an Eastern textile mill, weav- 

ing ribbon, a waterwheel genera- 
tor supplies power for operating the 
machines. Additions to the plant in- 
creased the load to the point where 
the generator had trouble in carry- 
ing it; so it was necessary either to 
install a larger waterwheel and gener- 
ator, or reduce the load. The latter 
course was chosen and roller bearings 
were installed on line- and counter- 
shafts and in some of the production 
machines. The reduction in load was 
sufficient to make the generator ade- 
quate for the service. The large 
difference between the cost of a new 
generator and the roller bearings was 
saved. In addition, lubrication costs 
were reduced greatly. 


g Over a period of about six years 
a Southern coal mining company 
replaced between 800 and 900 plain- 
bearing mine cars with others 
equipped with roller bearings. Re- 
duction in lubrication and car and 
track maintenance costs have resulted 
in'a saving of $0.025 or 39 per cent 
a ton of coal handled. Under normal 
production this amounts to about 
$21,000. The investment is $55,900; 
return is about 38 per cent annually. 


9 Ball bearings in hangers support- 
ing lineshafts in the plant of a 
Middle-Western manufacturer of 
soaps and cosmetics cut the average 
power requirements about 8 per cent, 
thus saving about $1,745 a year. An 
incidental advantage has been a re- 
duction of nearly $60 a year in the 
cost of lubrication. The ball bear- 
ings are lubricated four times a year ; 
plain bearings required lubrication 
once a week. 

Brass thrust bearings in one of the 
production machines in use formerly 
caused much trouble and expense. 
Subjected to a thrust of around 
20,000 Ib. these bearings lasted from 
two to eight months. They were re- 
placed with ball thrust bearings and 
no further trouble was experienced. 
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10 Four babbitted bearings on a 
lineshaft from which two white 
lead mixing tanks are driven, in the 
plant of an Eastern manufacturer of 
paint pigments, were replaced with 
roller bearings. After installation it 
was determined that the average 
power load had dropped from 23.9 
hp. to 17.85 hp., a difference of 6.05 
hp. Saving in power costs is $230 a 
year, which has been increased to 
$238 a year through reduction in 
lubrication costs. Installation cost of 
the roller bearings was $254, which 
includes all fixed charges; hence, the 
installation returns 95 per cent of its 


cost annually. 
11 Much trouble was experienced 
with the bronze bushings of a 
large cone pulley which formed part 
of the drive for a calender in a New 
England paper mill. It was the prac- 
tice to install two bushings with an 
oil well between them which was filled 
twice a week. The average life of the 
bushings was about three months. 
Eventually the bronze bushings were 
replaced with self-lubricating bush- 
ings. An inspection nearly a year 
later, during which time the new 
bushings had not given trouble or 
received any attention, showed no 
signs of wear. The saving in mainte- 
nance costs is considerable. 

In this mill the grease-lubricated 
bushings in loose pulleys are being re- 
placed with self-lubricating bushings 
as fast as renewals become necessary. 
1 At a Southern cotton mill load 

tests on six looms in which the 
original sleeve bearings had been 
replaced with roller bearings showed 
a power saving of more than 15 per 
cent. This reduction in power means 
a saving of about $4.65 annually for 
each loom. A conservative estimate 
of the saving in lubrication costs and 
maintenance attention is about $3.20 
a loom a year. With these savings 
goes an increase of 0.82 per cent in 
production, amounting to $3.94 a 
year on each loom. The sum total of 
the savings, including the value of 
the increased production, amounts to 


$11.79 a loom a year. 
1 3 Results obtained on 100 ball- 
bearing motors in typical appli- 
cations in a Middle-Western plant 
that operates more than 4,500 motors 
show that maintenance costs could be 
reduced about $16,500 a year if all of 
the motors were equipped with ball 
bearings. Motor burnouts were re- 


duced 70 per cent, since the possi- 
bility of rotors rubbing on stators be- 
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cause of bearing wear or failure prac- 
tically was eliminated. Instead of 
oiling and inspecting the motors every 
two weeks, as was the necessary prac- 
tice with sleeve-bearing motors, those 
equipped with ball bearings are lubri- 
cated and inspected every nine 
months, with a consequent large sav- 


ing in costs. 
1 4 In a large metal-working plant 
that uses thousands of loose 
pulleys and shaft hanger bearings, the 
type that was originally installed is 
being replaced with self-lubricating 
bearings, when renewals become 
necessary. Lubrication and mainte- 
nance costs have been reduced con- 
siderably. With the old type of bear- 
ing lubrication was required every 
week or two; some of the self-lubri- 
cated bearings have operated for 
more than a year without attention. 
1 S) Ball bearings were installed on 
three lineshafts, each approxi- 
mately 80 ft. long, from which 20 


load with the shafts running in bab- 
bitted bearings was 40.13 hp., on the 
average. After the installation of 
ball bearings the load dropped 13 per 
cent, to 34.73 hp., a difference of 5.40 
hp. At 3 cents a kilowatt-hour the 
yearly saving in power bills is $326. 
Added to this is a saving of $23 in 
labor required for lubrication and 
about $7 saving in oil. After allow- 
ing all fixed charges the total net 
savings are $356 a year. Installation 
cost was $712; return on the invest- 


ment is 50 per cent. 
1 6 In a metal-working shop ball 
bearings were installed in place 
of plain bearings on the lineshafts 
from which a battery of automatic 
screw machines are driven. Com- 
parison of past and present perform- 
ance records shows a reduction in 
power requirements which has cut 
power bills about $225 a year, with a 
saving in maintenance and lubrica- 
tion costs that amounts to more than 
$46, or a total saving of about $271 





cigarette machines are driven in a a year. At this figure the return on 
Southern tobacco factory. Power the investment is 45 per cent. 
BEARINGS 


Plain, Lubricated 





Load Carried Lubrication 





Construction Classified as 
Polished steel shaft turns | Cylindrical 
in shell of softer metal: 
1. Copper base (bronzes) Thrust 


2. Tin base (babbitts) 
3. Lead base: 

4. Zinc base 

5. Cast iron 


Or other material: Wood, 
Rubber, Impregnated fibre 





At right angle to 
axis of shaft 


Parallel to axis of 
shaft 


Grease, applied in- 
termittently, or oil, 


applied intermit- 
tently or continu- 
ously 











Plain, Oil-less 
































Polished steel shaft turns | Cylindrical | At right angle to 
in metal shell in which axis of shaft 
graphite has been incor- 
porated or inserted in Lisle or nade 
form of studs or spirals, 
or in shell of porous ma- | ~*Thrust Parallel to axis 
terial oil impregnated of shaft 
Ball 
Two concentric steel race- Radial At right angle to 
ways separated by one axis of shaft 
or more rows of steel ; 
balls Thrust eau es of Grease; cr‘eil 
Angular (Both atright angle 
to and parallel to 
axis of shaft 
Roller 
Two concentric steel races Radial At right angle to 
separated by one or more axis of shaft 
rows of cylindrical steel Th: : 
2 rust Parallel to axis of 
rollers. (With one make shaft Grease, or. oll 
of roller bearing an inner 
race is not always used. Angular /Bothatright angle 
In this case the shaft to and parallel to 
rests on the rollers) axis of shaft 
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Cast-lron Plates Form 
Permanent Plant Roof 


Source, Wm. G. Nutzel, Maintenance Engineer 
Otis Elevator Company, Harrison, N. J. 


Permanence, low maintenance, and ease of erection are 
the principal advantages of the cast-iron plate roof 
applied to one saw-tooth section of the Harrison plant 
of the Otis Elevator Company. The “Usicast” roof, 
as it is called, was developed by the United States Pipe 
and Foundry Company, Burlington, N. J., and the ap- 
plication described is the first outside the mills of the 
manufacturer. Although they can be cast in any length 
to suit individual requirements, the plates used in this 
installation measure 24x52 in., are ;*%; in. thick, and 
weigh approximately 78 pounds. 

The flat sections which form the basis of the roof 
have l-in. upward projecting flanges along the sides, and 
downward projecting lips or stops which catch on the 
roof purlins and prevent the plates from slipping down- 
ward. Extending longitudinally through the center of 
the plates from the lower edge to a point about 6 in. 
below the upper edge is a semi-cylindrical ridge or hood 





3 in. in diameter. This ridge strengthens the casting and 
also fits over the semi-circular cap plate of the next 
lower chord on the roof. 

When laying the flat plates a space of about 1-in. is 
left between the adjacent longitudinal flanges. Semi- 
circular cap plates to cover the longitudinal joints are cast 
with 3-in. lugs normal to the inner circumference. 

When cap plates are placed over these open joints 
the lugs, extending downward through the opening, rest 
against the upper flange of the roof purlin. The lug has 
a slot, or keyway, through which a rust-proofed, mild- 
steel key is driven, locking the cap plate and the adjacent 
flat plates to the upper edge of the channel purlin. This 
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locking arrangement is shown in the accompanying 
sketch, 

These three parts, standard plate, cap plate, and key 
are the only materials needed for the roof slope. The 
only additional parts required for an ordinary industrial 
roof are the specially shaped ridge plates and ridge cap 
plates. 

Although paint is not necessary to protect the cast- 
iron, it is possible to have the surface colored as desired. 
At Harrison the plates were painted red on the upper 
side to correspond with the rest of the roof and were 
coated with aluminum paint on the underside. 


Keying Solid Pulleys 
J. A. Drxmunp, St. Louis, Mo. 


Solid-hub pulleys fastened to lineshafts with keys 
and setscrews often work loose in spite of all efforts 
to keep them tight by pulling up the screws. Initially, 
the bore of the hub may have fitted the shaft perfectly, 
but the wear caused by a slight movement between the 
hub and shaft results in enlargement of the bore until 
it becomes practically impossible to keep the pulley tight 


. for.any length of time. 


This | shifting 
motion of the hub 
on the shaft often 
is the result of an 
improper fit of the 
key, assuming that 
the pulley is se- 
cured by a spline 
or feather key set 
in a keyseat milled 
in the shaft and 
that the setscrews 
are merely supple- 
mentary. A com+ 
mon mistake in fit- 
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ting the key is to allow more or less clearance between 
the top of the key and the bottom of the keyway in the 
pulley hub, while a driving fit is made along the sides. 
A sliding fit sidewise of the key, as indicated in the 
sketch, is sufficient for good results. In fact a little 
looseness here will not materially affect the job’s 
security. But the contact between the crown of the key 
and the bottom of the pulley keyseat should extend to 
the full area of these surfaces and should be as solid 
as the hub can be driven without danger of cracking. A 
slightly tapered fit is desirable but not essential. 


Welded Engine Support 
Provides Accessibility at Low Cost 


Francis A. WestTsrooK, Mechanical Engineer 
New Canaan, Conn. 


Contrasted are bolted and welded stands used in as- 
sembling and testing engines. The welded stand is 
stronger, requires less material, and provides greater 
accessibility to the engine. Shown, also, is a caster unit 





which constitutes an attachable extension support for the 
engine, to be used while the stand and engine are being 
moved on an electric or hand truck. 


Overlap Windings 


A. C. Rog, Wilkinsburg, Pa. 


In recent years there has come into existence a new 
type of mush coil winding for two-layer, partly closed 
slot, diamond-coil types of windings. It is known as the 
overlapped, gang-wound winding, and is shown in the 
illustration. It will be noted the two layers of coil ends 
overlap each other at the top of the winding. 

This winding derives its name from the method of in- 
stalling the coils. Instead of lifting or raising the top 
halves of the throw coils in the usual manner these coils 
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are wound into the bottom of the slots when starting the 
winding. At the finish the last few coils have both halves 
wound into the tops of the slots, as a study of the illustra- 
tion will show. 

The general method of insulating the overlap type of 
mush coil winding will also be apparent. All coil ends 
are taped from slot to slot. The tape is also extended 
into the slot section slightly past the end of the cell. The 
black strips are pieces of treated cloth separating pole- 
phase groups, or phase insulation. A strip of treated 
material is also placed between the two layers of coils at 
the overlap. Note how the ends of the last two coils are 
tied in place with strong cord. 

In the overlap winding the last coil wound in is com- 
pletely visible, like the last coil on a hand-wound d.c. 
armature. The ends of the last two coils are tied together 





and to the lower layer of coil ends to prevent these from 
springing up or moving. 

Overlap coils are wound flat on a gang mould. A com- 
plete pole-phase group is wound without cutting the 
wire; thus each group has only two leads which are 
used as jumpers. When connecting the winding the 
wires are twisted together without first removing the 
insulation from the wire. Then the flame of an acetylene 
gas torch is applied and the joint heated until the wires 
fuse together. In this way soldered joints are done 
away with. 


Cleaning Stator Coil Leads 


SAMUEL Ovanpno, San Francisco, Calif. 


Advantages gained by the use of enameled or cotton- 
covered and enameled magnet wire in many windings are 
too well recognized to need discussion. One disadvant- 
age, however, is the additional time required to scrape 
the terminals for soldering. When a coil is made up of 
many wires in parallel this disadvantage becomes more 
serious. 

In Fig. 1 is shown a very satisfactory means of reduc- 
ing the time involved in preparing enameled wire coil 
terminals for soldering, no matter how many wires are 
used in parallel. 

Removal of the enamel coating is accomplished by 
two steel wire buffing wheels driven by 4-hp. motors at 
3,600 r.p.m. One of the motors is mounted on an ad- 
justable sliding base, which provides a means of ad- 
justing the space between the buffers. Coil leads are 
buffed, of course, before the coils are placed in the stator 
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When a group of wires is admitted through the 


core. 
guide aperture the cleaning is very rapid and thorough. 


A typical form of hand tool is shown in Fig. 2. It is 
made from part of a power hacksaw blade and is used 
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for scraping enameled wire in the course of miscellane- 
ous work, such as repair jobs, when the wires cannot be 
cleaned by the buffing machine. The only feature of the 
tool shown here that deviates from the commonplace is 
the curved notch. It will be noted that four cutting 
edges are presented to any size of wire within the range 
of the notch. It will be found that the curved notch will 
clean a greater area of surface more smoothly than when 
the usual V-shaped notch is used. 


Protecting 
Finished Surfaces from Rust 


Frep D. Hartrorp, Denver, Colo. 


The average industrial plant storehouse holds 
numerous repair parts with finished surfaces that tend 
to tarnish or rust. The atmosphere of chemical plants, 
smelters, steel mills, galvanizing plants, and the like con- 
tains corrosive gases that frequently intensify these 
harmful effects. 

One method of protecting finished surfaces sanctioned 
by long usage is to daub them with a mixture of white 
lead and tallow. This protection is excellent in that the 
coating dries hard and will give good protection against 
even drops of water. It is open to the objection that con- 
siderable labor is required to remove it. The necessary 
use of scrapers and emery cloth in such removal is almost 
certain to scratch the surfaces somewhat. 

A second method is to cover the surfaces with ordi- 
nary cup grease. This scheme is cheap, but messy. Cup 
grease contains soap that gradually absorbs moisture, be- 
comes hard, and finally allows air to reach the finished 
surfaces. 

In one plant we tried protecting the stub ends of the 
runners of a displacement blower by the generous use 
of electrician’s tape. Over the tape, we wired on burlap 
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tightly. The parts were stored under a shed roof. Sev- 
eral months later, when the runners were to be used, we 
found that the surfaces were pitted considerably. 

I have had the best results from petrolatum, a straight 
oil product containing no adulterants. Like cup grease it 
has the objection of being messy, but it clings to a 
surface so tenaciously that it gives good protection even 
in a moist, corrosive atmosphere. In one storehouse sev- 
eral hundred thin-gage boiler tubes were dipped in a 
trough of melted petrolatum and then stacked under an 
open shed for several years. When the time came to roll 
them into the flue sheets they were still in perfect con- 
dition. 

Because petrolatum for medicinal purposes is relatively 
expensive, do not get the idea that the commercial grade 
is costly. In barrel lots its cost is about one cent per 
pound more than that of cup grease. 

Petrolatum is useful in protecting against rust out in 
the plant as well as in the storehouse. One factory in 
which the atmosphere is particularly corrosive coated the 
stems of gate valves along outdoor pipe lines with this 
substance and found that it gave perfect protection and, 
in addition, contributed to easy operation of the valves. 

In another plant the metal parts of the railroad track 
scale were painted liberally with melted petrolatum. 
The knife-edges and bearing blocks of all scale pivots 
were given an especially heavy coat. After two years, 
the scale parts are in perfect condition. No adjustments 
have been necessary although a rigid test is given the 
scale every three months. The traditional objection to 
the use of cup grease on track scale wearing parts is its 
tendency to loosen the knife edges, which are held in 
place by wedge action. The petrolatum to date has caused 
no loosening at all on this scale. 

The only preparation for the use of petrolatum in rust 
protection is a reasonable amount of cleaning before its 
application. 





Engineering During 
the World's Fair 


Reported is the approval of participation by these 
nineteen engineering associations in “Engineering Week” 
of the Century of Progress Exposition (Chicago World’s 
Fair), June 25-30: American Association of Engineers ; 
American Ceramics Society; American Foundrymen’s 
Association ; American Institute of Electrical Engineers ; 
American Institute of Mining and Metallurgical Engi- 
neers; American Society of Civil Engineers; American 
Society of Mechanical Engineers; American Society of 
Municipal Engineers; American Society of Testing 
Materials; American Society of Agricultural Engineers ; 
National Council of State Boards of Engineering Exam- 
iners; Society for the Promotion of Engineering Educa- 
tion; Society of Industrial Engineers; Institute of Radio 
Engineers; Western Society of Engineers; American 
Institute of Architects; American Society of Heating 
& Ventilating Engineers; American Society of Refrig- 
erating Engineers; National Association of Practical 
Refrigerating Engineers. 
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PUBLISHER'S 
ANNOUNCEMENT 


Next MONTH the material 
coming to you heretofore in Maintenance Engineering will 
reach you under a new publication name— 

Factory Management and Maintenance 


The publication under this new name will render you a 
fuller service. It will contain essentially the editorial con- 
tent that you have been receiving, plus a great deal more. 
As indicated by the title, the added material will deal with 
management. ‘The entire editorial section will be on a 
thoroughly practical basis. 


This additional service is brought about by the merging 
of Maintenance Engineering and another of the McGraw- 
Hill publications—Factory and Industrial Management. 


The functions of maintenance and management, until 
now treated separately in the two publications, are naturally 
allied. The one is charged with the responsibility for hav- 
ing plant and equipment always ready for use without inter- 
ruption. The other is charged with providing the methods 
by which plant and equipment can be used most effectively. 


Industry itself has consolidated responsibilities for func- 
tions. In many plants the definite lines of separation 
between jobs have been erased. With this consolidation of 
publications we provide a closer knit service for a closer 
knit industry. Moreover, we conform to the trend of the 
times by increasing the value of our product. 


The publishers appreciate your past interest in Main- 
tenance Engineering. ‘They are confident that Factory 
Management and Maintenace will afford even a broader 
service. To this end they pledge their wholehearted effort 
and ask for your continued cooperation. 
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Safety — Whose Responsibility ? 


(Question presented in the September tissue) 


AFETY is everybody’s concern all the time. In 
the case cited, however, the responsibility for guard- 
ing the conveyor chain in question was divided between 
the safety and maintenance engineers. The manager 
himself shared their responsibility for the break. It was 
his duty to properly coordinate the responsibilities of 
the two engineers. The unguarded conveyor belt was 
a human accident hazard in which the safety man was 
interested. It also exposed the equipment to breakage 
thereby becoming the concern of the maintenance man. 
The safety engineer’s chief interest is in the safety 
of human beings. He is interested in equipment only 
to the extent of having safety devices applied and 
used where they will best prevent human injury. 
Since he is responsible for the effectiveness of any 
device used, it is proper that he shall specify them 
and follow their timely procurement and satisfactory 
installation to discharge his responsibility. 

The maintenance engineer, however, recognized a 
condition that might possibly result in the breakdown 
of the equipment he was responsible for keeping in 
operation. Regardless of the fact that he was told 
the safety man was to order a guard, he was not 
justified in dropping the matter entirely. A little 
thought as to the scope of the safety man’s interests 
would have made clear to him his own shared respon- 
sibility. The maintenance man should have followed 
installation of the safety device in a reasonable time 
and should have objected to the failure to cover as 
leaving the equipment exposed to damage. His respon- 
sibility could not be called filled until the guard was 
in place protecting the equipment. 

The “old man” himself was not free from respon- 
sibility for the break. He saw that the guard should 
be specified, in part at least, by the safety man. 
Apparently he did not appreciate the interest and 
responsibility of the maintenance man who suggested 
the cover. With two men of differing interests con- 
cerned with one job, it was up to the manager to 
assure himself of proper coordination. Instead of 
dismissing the maintenance man as if to tell him the 
affair was none of his business, he might have called 
the two men together. In a pleasant and casual way, 
he could have made sure that they saw their common 
interest and have sent them out to look over the job, 
each to see that his own interests were served when 
the guard was specified. The “old man” then would 
have fulfilled the responsibility for effectve coordina- 
tion of effort and all would have been well. 

R. A. Jonson, Assistant Superintendent 

Morgan Works, Wickwire Spencer Steel Company 


W orcester, Mass. 


Can the Stripping of Idle Machines 
Be Justified? 


(Question presented in the November issue) 


HE POLICY of stripping idle machines during 
depression can be justified, if it is carried on with 
foresight enough to strip only to the extent that the ma- 
chines can be put in operation as orders are received. 
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This kind of stripping lowers the maintenance cost dur- 
ing the time of non-production. 

From my observations I conclude that, in the large 
and well-established plants, stripping has not been car- 
ried to the extreme. 

J. F. Hupparp, Mine Electrician 
Milburn By-Products Coal Company, Milburn, W. Va. 


ee equipment not on the operating sched- 
ule is quite the go. Of course orders have come 
from the “office” to cut expense. There are arguments 
on both sides regarding stripping equipment. A motor 
here, a starter there. A gear or a pulley, belt or chain. 
No doubt some of this equipment will never be used 
again. Such machines may well be used for spare 
parts. Finally junking the-hulk. 

It may be well to use machines that are fast becom- 
ing obsolete or are worn so that the cost of repairs 
will overbalance the future useful life. But there is a 
danger of stripping down perfectly good machines and 
then junking them when need for them finds them past 
redemption or means unheard-of parts bills. 

I know of one machine shop which has stripped 
everything from cranes to air compressors. Chances 
are that this company would have an enormous repair 
bill should orders of any size come in. This would 
offset any profit which might accrue from the first 
orders. The plant engineer would probably be run 
out of the plant or off his nut trying to keep things 
going. If the labor of replacements and future delays 
and costs were figured the results would more than 
likely be against stripping equipment that is needed 
in ordinary production. Gravy H. Emerson 

Emerson Electric Company, Birmingham, Ala. 


asta 
Should Maintenance Be Consulted in the 
Design of Special Machines? 


(Question presented in the January issue) 


I THINK it goes without saying that the maintenance 
engineer should be consulted in the design of spe- 
cial equipment for which he will be held responsible. 

In plants where I have been employed I have come 
across applications that have helped me form my 
opinion, one particular case being that of a special 
machine, designed and put into the shop, with which, 
after short use, considerable trouble developed. 

As soon as the repair bills came pouring into the 
manager’s office the maintenance engineer was called 
on the carpet. He told the manager that the: fault 
was not with the work that the machine was doing, 
but with part of its design and suggested changes that 
would eliminate the trouble; these were made and the 
machine gave no more trouble, with the result that a 
ruling was made that he should be consulted in all 
future special design. 

As for.the problem of his being in on the design 
of machinery for sale, so as to help his fellow main- 
tenance man, that would of course be the Utopia of 
machine design, but I believe he has problems enough 
in taking care of his own shop. 

CHARLES R. WHITEHOUSE, Standards Engineer 

The Holtzer-Cabot Electric Company, Boston, Mass. 
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QUESTIONS and 


ANSWERS 


How to Make 
Lubrication Survey 


It has been suggested that ways 
of saving money might be revealed 
by a thorough study of our lubri- 
cation problems and requirements. 
Ours is a metal-working plant, han- 
dling small and medium-sized parts. 
About half of our equipment is 
driven from lineshafts; the re- 
mainder is driven by separate 
motors. Some equipment, includ- 
ing part of the motors, has ball 
bearings, but plain bearings are 
used mostly. From their ex- 
perience can readers tell me how 
to make such a study? What in- 
formation should be collected? 

_ Detroit, Mich. O.M.E. 


Checking Load on Lineshaft 


I wish readers would tell me the 
simplest method of checking the 
horsepower load on lineshafts, in 
order to determine the proper size 
of motor to use so as to keep the 
power factor as high as possible. 
Our motors are all 220-volt, three- 
phase, 60-cycle machines. What 
testing instruments are necessary? 
How should they be connected? 
Springfield, Ohio W.P. 


How Protect Concrete from 
Weathering? 


Exterior surfaces of some of our 
buildings, which are _ concrete, 
have developed many fine cracks 
and in some placés rather exten- 
sive chipping or peeling of the 
surface has taken place. These 
structures are about eight years 
old and I presume that the trouble 
is caused by natural weathering. 
We have patched many of the 
worst places, but that does not 
cure the trouble. Could further 
deterioration be prevented by 
painting all outside surfaces? 
Will it be necessary to use special 
paints, or will any good paint do? 
Will any preparation of the sur- 
face be necessary, beyond brushing 
off dirt? Is there any other way 
of protecting concrete surfaces? 
Chicago, Ill. A.E.K. 








Please submit answers 


promptly. We expect to 
publish no answers later 
than the second issue 
after the appearance of the 
question. Selection will 
be made on the basis of 
quality, but answers first 
received have the best 
chance of being used 


Motor Insulation Resistance 


I have been put in charge of main- 
tenance work in a plant in which all 
motors are tested with an insulation 
resistance measuring device. We 
use 220-volt, three-phase, 60-cycle 
motors. Readings of insulation re- 
sistance vary from less than 100,000 
ohms to about 800,000 ohms. Will 
readers tell me (1) what is the mini- 
mum safe resistance for 220-volt 
motors? (2) Should a motor show- 
ing this value always be taken out 
of service at once and repaired? 
(3) What is the desirable average 
value of insulation resistance for 
220-volt motors, most of which 
operate under ordinary atmospheric 
conditions, although a few are in 
damp places? (4) In general, how 
often should motors be tested? 

Brooklyn, N. Y. H.J.A. 


Periodic tests of insulation resistance 
are valuable in forestalling breakdowns 
of electrical equipment. The frequency 
of tests should be governed by operating 
conditions and circumstances. Under 
some conditions tests should be made 
monthly ; in other cases quarterly, semi- 
annually, or even annually, is often 
enough. To obtain full benefit from 
the tests, records should be kept so that 
comparisons may be made. For ex- 
ample, if the insulation resistance of a 
certain motor was low when first taken, 
but it remains practically constant, the 
indications are that the motor will con- 
tinue to give uninterrupted service. 
However, if the insulation resistance 
of another motor that has always been 
high shows a sudden drop, that is an 
indication of impending trouble—some- 
thing has happened. The experienced 
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maintenance electrician, familiar with 
the equipment, will usually have an idea 
where to look for the trouble. 

The A.I.E.E. rule for insulation re- 
sistance of a machine at its normal 
operating temperature is: The insula- 
tion resistance in megohms shall be not 
less than the voltage between terminals 
divided by (the rating in kva. plus 
1,000). 

Undve moisture or heat will greatly 
affect insulation resistance and this fact 
should be considered when making tests. 
In some cases if a machine that shows 
low insulation resistance is cleaned, 
baked dry, and treated with a coat of in- 
sulating varnish, the insulation resis- 
tance will be greatly increased. An ex- 
perienced maintenance electrician can 
usually tell when that procedure is 
advisable, ° 

Insulation resistance tests should not 
be considered as a substitute for experi- 
ence and judgment but rather as an ad- 
junct to these qualifications of a main- 
tenance man in order that they may be 
used to the best advantage. 

W. L. Cotton 


Electrical Department 
Rock Island Lines 
Dalhart, Tex. 


Some of H.J.A.’s motors are nearing 
the breakdown point and should be 
watched closely. Those testing 800,000 
ohms are not in a dangerous condition, 
but from my experiences I would say 
that 100,000 ohms is too low for motors 
operating important machines. 

The American Institute of Electrical 
Engineers recommends the following 
formula for calculating the minimum 
insulation resistance of a machine at its 
operating temperature: Insulation re- 
sistance in megohms equals voltage at 
terminals divided by (rating in kva. 
plus 1,000). 

It is important to keep a record of 
tests made on each motor since a con- 
tinuous drop in resistance on successive 
tests shows a winding that is approach- 
ing failure. 

How often motors should be tested 
will depend on conditions. If the at- 
mosphere is damp or carries acid fumes, 
conductive dust, etc., motors should be 
tested at least once every 30 days. If 
motors are operating in clean, dry air 
testing every 90 days may suffice. 
When a winding begins to show suc- 
cessively lower readings it should be 
checked more frequently and the motor 
taken out of service at the first oppor- 
tunity. In most cases the motor can 


57 


be put in good condition by thoroughly 
cleaning, dipping and baking. The elec- 
trician must use his own judgment in 
each case, after examining the motor. 

I have obtained good results with this 
process on motors with such low insu- 
lation resistance that one could get quite 
a shock by touching the frame. 


Electrician 5, T. ALFORD 


Fort Smith and Western Ry. 
Fort Smith, Ark. 


lf the generator of the measuring de- 
vice gives 500 volts d.c., H.J.A. can use 
the following formula: 

Rated voltage of motor ~ (1,000 + 
hp. rating) = safe insulation resistance 
in megohms, or millions of ohms. 

In any case, the directions of the 
makers of the testing device should be 
followed. For 220-volt motors the safe 
insulation resistance will range from 
0.2 megohms for a 100-hp. motor to 
0.218 megohms for a 10-hp. motor. 
Much lower resistance readings, if the 
motors are of a good make, would in- 
dicate a damp winding or one in which 
the insulation may be partly carbonized. 
In either case the motor should be 
taken out of service; its past history 
will probably be a good guide as to 
what to do with it. 

If the motor has been operated in a 
damp location the trouble can generally 
he remedied by thorough drying. 

In our case, a cement plant, we take 
the motor to the kiln room and dry it 
underneath the kilns. Insulation re- 
sistance measurements are taken every 
24 hours and a curve of resistance read- 
ings is charted to any convenient scale 
on cross-section paper. 

If the low resistance is due to damp- 
ness the curve will rise very rapidly for 
the first few days and will then flatten 
out when the resistance has reached a 
safe working point. 

When the insulation resistance shows 
little or no change in 24 ‘hours the 
motor is again ready for service, pro- 
vided the readings then obtained are 
higher than the formula requires. 

Usually a damp winding will show a 
change of from below 100,000 ohms to 
100,000,000 ohms or to infinity in less 
than a week. 

When a more thorough job is desired, 
the stator can be baked in a baking 
oven and dipped in insulating com- 
pound. In the case of a motor which 
shows weak insulation as the result of 
a continuous heavy overload, it is best 
to have it rewound, as it may burn out 
at a time when interruption of opera- 
tions would be much more expensive 
than the price of a new winding. 

No hard and fast rule can be laid 
down as to how often motors should be 
tested, but it is safe to say that motors 
installed with regard to load and loca- 
tion need be tested only two or three 
times a year. Motors that are in damp 
locations or badly overloaded should be 
tested once a month at least, until those 
conditions can be remedied. 
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For such motors, especially, it is ad- 
visable to keep a record of tests and by 
comparing them with past readings pre- 
cautions can be taken before the danger 
point is reached. 

Such records are often a great help 
to a maintenance man when he attempts 
to show those higher up why conditions 
harmful to the operation of motors 
should be remedied. The wide-awake 
executive will generally heed such evi- 
dence, especially when presented in the 
condensed form of a chart or well-kept 


records. J. H. GALLANT 
Montreal, Que., Canada. 


Answering the questions in order: 

1. The safe value of insulation re- 
sistance for 220-volt motors in service 
should be obtained from the makers. 
If these data cannot be obtained, a 
value of 200,000 ohms minimum should 
be set as an approximate standard value 
for a dry machine. I suggest that 
H. J. A. consult the standardization 
rules of the A.I.E.E. or N.E.M.A. for 
definite figures, since the values recom- 
mended vary with the capacity as well 
as the voltage of the machine Thus, for 
a machine of approximately 130-hp. rat- 
ing the value of insulation resistance 
of a dry machine is set at about one- 
half the value for a machine of one- 
tenth the capacity. 

2. A motor that shows less than the 
minimum value recommended may not 
be in a dangerous operating condition, 
but it should be inspected further to de- 
termine the cause. Make certain that 
the motor alone is tested, and that low 
readings are not due to some condition 
in the supply circuit. 

Usually drying out will improve con- 
ditions and can be done, in the case of 
a small motor, with a lampbank placed 
under a canvas cover over the machine. 
With large motors resistance grids or 
grids and a blower may be used, care 
being taken to check the temperature 
by a thermometer or through the 
change of resistance in the windings. 
Unless some serious trouble exists the 
insulation resistance usually will rise 
quickly and soon become constant, the 
time required depending on the size of 
the machine. If the minimum value 
connot be obtained the machine should 
be disassembled and the, rotor and field 
or stator dried out separately. The 
maximum temperature for any method 
of drying out should be obtained from 
the motor manufacturer since it varies 
with the class of insulation used. 

3. Since the insulation resistance 
varies with the capacity of a machine, 
an average minimum value for motors 
of 10- to 100-hp. rating would be about 
200,000 ohms. 

4. It has been my experience that in 
a climate where much humidity existed 
and there were large temperature varia- 
tions, tests made every three months 
were sufficient. 


C. O. von DANNENBERG 
Brooklyn, N. Y. 


How Correct Power Factor? 


With a total load of 1,100-hp. in 
induction motors—fractional to 50 
hp.—our power factor is 75 and I 
want to raise it to 90 or 95. Study 
will doubtless be necessary to de- 
termine the best method of doing 
this, but I should like to know, in 
general, what factors determine 
whether synchronous machines or 
static condensers should be used. 
There are several separate circuits 
in the plant: if condensers are used 
should one or two large ones be put 
in each circuit, or is it better to use 
small units at the motors? Is it 
possible to raise the power factor of 
the entire plant by one large con- 
denser in the substation? What 
data are needed in order to de- 
termine the most economical meth- 


od of correction? J.Q.A. 
Detroit, Mich. 


The first question to be answered is 
whether power factcr is to be corrected 
at peak-load conditions, or average all- 
day load. The following discussion ap- 
plies in either case, although the amount 
of corrective equipment needed will be 
greater for peak-load correction. As- 
suming an average load factor of 60 per 
cent gives 0.6 x 1,100 or 660 hp. load. 
This is equivalent to approximately 580 
kw. at 85 per cent motor efficiency. 

We can calculate the reactives at 75 
per cent and 90 per cent power factor. 
The difference between them is 232 
rkva. which is the amount of condenser 
capacity required to correct this load 
from 75 per cent to 90 per cent power 
factor. 

If static condensers are used the best 
arrangement is to put one unit on each 
of several main feeders, or a single large 
unit at the substation. Small units at 
individual motors cost much more than 
a few large units. The advantage of 
correcting power factor at the motor 
terminals is the saving of exciting cur- 
rent line losses. 

The question states that motor sizes 
range from fractional to 50 hp.- Sub- 
stantial improvement can be obtained if 
the larger-sized motors in regular serv- 
ice are taken out and replaced by syn- 
chronous or synchronous-induction type 
motors. 

Synchronous condensers are not used 
in plants of this size on account of the 
high operating cost. The widest appli- 
cations for the rotating-type condenser 
are on transmission lines and on large 
circuits where the relative operating 
costs are much lower. 

Very likely a combination of two or 
more methods of power factor correc- 
tion can be used. For instance, a com- 
bination of leading power factor motors 
and static condensers might be the most 
economical. A careful analysis of all 
the figures is needed in order to deter- 
mine just what is required. The pur- 
pose of power factor correction deter- 


‘mines largely the method of correction. 


If the plant generates its own power it 
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is interested in power factor correction 
froni the standpoint of reduced system 
losses and perhaps increasing the avail- 
able capacity of the generating equip- 
ment. 

If, on the other hand, the purpose of 
power factor correction is to obtain a 
lower power rate, careful attention must 
be given to the method of measuring 
power factor before the type of correc- 
tive equipment is selected. Thus, if the 
power company takes the average power 
factor over a 24-hour period, some form 
of corrective equipment operating the 
full time will give maximum returns. 
On the other hand if the power factor is 
measured at the time of peak load, 
which is done in many cases, corrective 
equipment should be removed from the 
system when the peak period has passed. 

The first fundamental step is to ex- 
amine carefully the existing equipment. 
In the above discussion it is assumed 
that all the induction motors in service 
in this plant are properly loaded. Care- 
ful checking with ammeters and watt- 
meters may show that some motors can 
be replaced by smaller sizes with result- 
ing improvement in power factor. 

This problem is not a simple one and 
there are many facts bearing on the 
selection and use of corrective equip- 
ment that must be kept in mind. 

I advise J. Q. A. to get expert help 
if it is possible to do so, The savings 
due to power factor correction will more 
than pay for the cost of such assistance. 


Branch Manager JAMES B. Hotston. 


Wagner Electric Corporation 
St. Louis, Mo. 


In general static condensers can be 
employed economically in capacities up 
to around 150 kw.; the actual value de- 
pends upon local conditions, particularly 
the line voltage. Other things being 
equal, the capacity of a static condenser 
is a function of the impressed voltage. 

To increase the power factor of J. 
Q. A.’s plant to 90 per cent about 400 
kva., wattless, leading, will be required. 
It would be simple to install one syn- 
chronous condenser to take care of the 
whole plant, provided that it can be in- 
stalled at the main point of distribution 
and receive the small amount of mainte- 
nance and supervision required. 

From the standpoint of improved 
power distribution it would be much 
better to have a number of condensers 
at or near the ends of the feeders. The 
induction motors produce the low power 
factor by demanding wattless current, 
and it is this wattless current which 
tends to overload the feeders. If the 
condensers can be kept close to the 
motors they have the effect of relieving 
the feeders of a large proportion of the 
wattless current. 

Some of the larger motors might be 
replaced with oversize synchronous ma- 
chines, which would provide power fac- 
tor correction while carrying mechan- 
ical load. 

A synchronous condenser will operate 
with losses amounting to around 6 per 
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cent of its rated kva. capacity; a static 
condenser will have losses around 1 per 
cent. The synchronous machine re- 
quires a certain amount of inspection 
and maintenance; the static condenser 
requires none, 

Without knowing something about 
the questioner’s plant it is impossible 
to do more than indicate the various 
items to be considered while studying 
this problem. : 

If each feeder is comparatively long, 
but supplies a group of motors fairly 
close together, it would probably be ad- 
vantageous to have a condenser for each 
feeder, connected as near the load center 
as possible. 

A very nice arrangement, but one that 
ordinarily is not justified, is to have a 
small condenser attached to each motor 
so that the condenser and motor are 
switched on simultaneously. 

If the plant is fairly compact and the 
feeders are shorf, one synchronous ma- 
chine to correct the whole plant will 
probably work out most conveniently. 
The machine can be equipped to start 
and stop automatically with push button 
control and it can, if necessary, be 
equipped with regulating devices which 
will maintain the power factor within 
certain predetermined limits. Under 
such circumstances one synchronous 
machine would probably work out as 
the lowest in first cost, especially if it 
could also be made to do duty driving 
some steady, all-day service. 

The problem is by no means a simple 
one, and if J.Q.A. has not had experi- 
ence in tackling similar problems he 
will probably find that a consulting en- 
gineer’s fee will be money well spent. 

Chief Engineer C. E. OLIve. 

Canadian Celanese Limited 

Drummondville, P. Q., Canada 


Study should first be made to de- 
termine which, if any, of the 50-hp. in- 
duction motors included in the 1,100-hp. 
load it is economical and practicable to 
replace with synchronous motors. If 
a number of such replacements could 
be made in the larger-sized motors a 
more satisfactory main line power fac- 
tor would result. With this change the 
leading power factor of the synchronous 
motors will compensate for the lag- 
ging current drawn by the induction 
motors. 

The use of static condensers has been 
found to be more satisfactory in the 
smaller sizes, with which fine results 
and remarkably high efficiencies have 
been obtained. With this type of con- 
denser the best results would be ob- 
tained by placing one in the separate 
circuits contributing to the low power 
factor. For equal capacities in the 
larger sizes the synchronous condenser 
is the lower priced of the two. 

A large synchronous condenser could 
be placed in the substation to correct 
the power factor of the entire system 
and from the brief description given 
that would appear to be the best method. 


One large machine would be lower in 
first cost, installation, operation, and 
maintenance expense than a number of 
smaller ones of this type. 

Milford, N. J. Harry M. Sprinc 


Repair in the Shop, or 
Send Out? 


The advisability of doing our own 
motor repair work has been ques- 
tioned. Our motors are mostly 
squirrel-cage type, with a few 
wound rotors and some d.c. ma- 
chines that drive elevators and 
certain production machines. Will 
some one tell me, in general, (1) 
how many motors of the above types 
a plant must have in order to justify 
doing its own rewinding? (2) On 
what basis should one determine 
whether to make motor coils, or 
buy them from the motor manu- 
facturer? (3) What is the prac- 
tice of other industrial plants in 
regard to the amount of spare 
parts and repair materials carried 
in stock? How should require- 
ments be figured? 

St. Louis, Mo. R.O.K. 


From my experience I would say that 
any plant that maintains an electrical 
department is justified in doing its own 
motor repair work. 

If the number of motors to be re- 
paired is too many for the regular elec- 
trician to handle during working hours, 
and still not enough to warrant employ- 
ment of a regular winder, it will pay 
to have this work done on extra time. 

In a small shop it seems best to limit 
the repair work to what the equipment 
can handle. Usually any motor up to 
25 or 30 hp. can be wound with home- 
made equipment. However, machine- 
wound and formed coils make a neater 
job. 

The number of spare parts on hand 
should be determined by an inventory 
of the equipment in use. One or two 
sets of bearing linings for each frame 
numbers should be sufficient. A similar 
stock of brushes for d.c. equipment 
should be kept on hand. 

It is also a good plan to keep on hand 
a couple of groups of coils for large 
motors because sometimes it is neces- 
sary to replace a few coils in order to 
get the machine running and much time 
will be saved if they are available. 

With equipment such as a motor- 
generator set that supplies exciting 
current for other equipment, we have 
found that it will pay well to have a 
complete spare armature, unless there 
is an auxiliary or stand-by unit. 

The importance of the machine to 
production should in general determine 
the amount of spare parts to be kept in 
stock. W. H. RUESLIN. 


Chief Electrician 
The Electric Auto-Lite Company 
Toledo, Ohio 
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EQUIPMENT NEWS 


Tractor-Mounted Arc Welder 


Consists of a “Universal” welder 
mounted on a “Cletrac” crawler tractor 
(Cleveland Tractor Co.). The welder 
is driven by the tractor engine, and 





utilizes the shunt inductor principle of 
arc stabilization. Welder mounting 
does not interfere with use of the trac- 
tor for drawbar work; welder assembly 
may be demounted by removing the re- 
taining bolts. Universal Power Corp., 
12367 Euclid Ave., Cleveland, Ohio. 


Fire Hose 


Treated with chemicals having radio- 
active properties, to render the hose 
mildew-proof and moisture repellent. 
Furnished in 24-in. double jacket size 
in three grades. Manhattan Rubber 
Mfg. Division, Passaic, N. J. 


Rectifying Units 


Copper oxide and tube-type rectifiers ; 
are an addition to the line of 
RectiFilteRs. Convert alternating cur- 
rent to direct current by connecting the 
input to any regular a.c. source of sup- 
ply. Units delivering output with a de- 
gree of a.c. component down to 0.0002 





volt are available. Designed to furnish 

.c. power for. operating telephone 
switchboards, signal and clock systems, 
and so on. Unit shown is for telephone 
switchboard service; delivers 24 volts 
at 2 amp. from a 115-volt a.c. source. 
Square D Co., Detroit, Mich. 


Hammer and Twist Drill 


A portable, electric combination ham- 
mer and twist drill, with capacities up 
to # in. in metal and i in. in masonry. 
Change from one style to the other is 
made by changing chucks. G.E. motor 
for 110 or 220 volts. Front bearing is 
adjustable, tapered, roller bearing, rear 
is a ball bearing. Hammer strikes 2,40 
blows per minute,-rated to drive a Ye-in. 





star drill into dense concrete at the rate 
of 3 in. per minute. Arranged as a 
hammer drill, weighs 12 lb., as a twist 
drill 74 lb. Wodack Electric Tool Corp., 
4627 West Huron St., Chicago, IIl. 


Leather Belting 


Trade name is “Vim Tred.” Part 
of the surface is pressed down, or in- 
dented, to form a ribbed tread. The 
manufacturer claims increased pulling 
power and freedom from slipping, 
pointing out that decrease in the amount 
of contact surface between pulley and 
belt at a given total tension and a given 
belt width results in greater tension per 
inch of belt width. Claimed, also, is 


4 





reduced slippage and wear because of a 
bellows action at the line of contact 
between belt and pulley which prevents 
the collection of dust and dirt, the air 
carrying them escaping along the in- 
dentations, The trade name indicates 
that the ribbed tread is applied to the 
manufacturer’s “Vim” leather. E. F. 
Houghton & Co., Third, American, and 
Somerset Sts., Philadelphia, Pa. 


Breaker and Disconnecting Switch 


Comprises oil circuit breaker and 
group-operated disconnecting switch in 
a submersible housing, for mounting on 
walls of underground vaults. Breaker 
and switch have manual operating levers 
so interlocked that switch cannot be 
operated when breaker is closed, nor 
can breaker be closed when switch is 
open. Levers are on outside of case: 
operating shaft passes through water- 
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tight packing glands. Upper part of 
breaker, disconnecting switch, and cable- 
wiping sleeves are inclosed in water- 
tight case with removable cover. 

Breakers equipped for operation elec- 
trically are available. Ratings up to 
and including 15,000 volts, 2,000 am- 
peres. General Electric Co., Schen- 
ectady, N. Y. 


Pipe-Ventilated Motor 


Designed for severe service where 
exposed to excessive humidity, high 
temperature, abrasive particles, heavy 
dust, corrosive fumes, lint, shavings, 
filings, or sawdust; also for use where 
totally inclosed motors have been 
recommended because of fire hazards 
from inflammable dust or explosive 
vapors. 

Is a polyphase, squirrel-cage, induc- 
tion motor with ventilation supplied by 
a centrifugal fan which draws air in at 
one end and discharges it from the 
other. The air intake opening leads to 
any handy source of clean cool air and 
the outlet opening may be left free to 
discharge into the room or may be 





piped outside if desired. The vent pipes 
are connected to the vent stacks of the 
motor. 

Supplied to meet all torque and in- 
rush classifications for both squirrel- 
cage and slip-ring induction motors 
from 1 to 200 hp., including across- 
the-line start motors in all sizes up to 
200 hp. Unity and leading power fac- 
tor induction motors also available. For 
2- or 3-phase, 25-, 30-, 50-, or 60-cycle 
current and voltagés up to 2,300. They 
are also made as 2-, 3-, or 4-speed 
motors. Ideal Electric & Mfg. Co., 
Mansfield, Ohio. 


High Ratio Worm Gear 


Two worm gears are connected in 
series. The high-speed gear wheel is 
mourited upon the slow-speed worm 
shaft, but separate housings are used for 
the high and low-speed gears for the 
sake of flexibility. The following com- 
binations are available: Highspeed 
shaft at either right or left with vertical 
driven shaft extending upward or down- 
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ward or in both directions; high-speed 
shaft and horizontal low-speed shaft ex- 
tending in either or both directions. The 
worm may be rotated either clockwise 
or counter-clockwise. 

Gear tooth and worm surfaces and 
bearings are lubricated by splash sys- 
tems. Both ball and plain sleeve bear- 
ings are used, the selection depending 
upon the speed of the revolving part. 
Horizontal slow-speed shaft may be 
fitted with tapered roller bearings. Illus- 
trated is the gear with slow-speed shaft 
horizontal. De Laval Steam Turbine 
Co., Trenton, N. J 


Motor-Pump Units 


Extends “SSU” line of motor-driven, 
single - shaft, two-bearing, pumping 
units. Designed for working against 
heads up to 100 lb. (231-ft. head) and 


above. Available in three sizes, capaci- 
ties 30 gal. to 140 gal. per min. Allis- 
Chalmers Manufacturing Co., Mil- 


waukee, Wis. 
7) 


Round Chart Indicating Recorders 


Single-point, Model R, “Micromax” 
instruments, in four models: for re- 
cording CO, in the combustion range, 
pressures 0 to 200 Ib. per sq.in., room 
temperatures, and temperatures in the 
range of 400 to 900 deg. F. Features: 
boldly lettered 24-hr. circular chart 


with straight-time coordinates, poten- 





tiometers manually standardized, mecha- 
nism mounted on a frame which may 
be swung out of case, can be equipped 
with two signal or control contacts. 
The calibrated portion of the chart is 
34 in. wide, and the chart is 103 in. in 
diameter overall. Case is 164 in. in 
diameter and may be hung flush or 
hanging on wall or panel. Leeds & 
Northrup Co., 4901 Stenton Ave., Phil- 
adelphia, Pa. 


Lubricator 


For ring or ball-bearing shafts. The 
reservoir is of glass, permitting easy 
inspection of operation and oil level. 
Operation is automatic, the amount of 
lubricant delivered being controlled by 
micrometer adjustment of the oil level. 





Adjustment is made by turning the 
reservoir. Four reservoir capacities, 
14 oz., 24 oz., $ pt., and 1 pt. Annual 
or semi-annual filling of the reservoir 
is recommended by the maker. Trade 
name is “Opto-matic Oiler.” Trico 
Fuse Mfg. Co., Milwaukee, Wis. 


Tube Coupling 


Called “Hi-Duty” tube coupling. For 
use on copper, Shelby, aluminum, Bun- 
dyweld, Everdur, Monel, and _ steel 
tubing. Reported by the manufacturer 
to be the result of several years of labo- 
ratory work, Imperial Brass Mfg. Co., 
Chicago, IIl. 


Electro-Magnet Wikhintots 


Consist of coil-wound horseshoe mag- 
net and armature which is kept from 
yoke of magnet by heavy springs. 

Operate on a.c. changed into half- 
wave pulsating currents by an electronic 
valve. With pulsating current the gap 
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between armature and yoke is opened 
and closed once for each alternation; 
on 60 cycles vibration speed is 3,600 
vibrations a minute. 

Available in sizes rated 1 to 120 Ib., 
classified according to weight and abil- 
ity to overcome different amounts of 
inert mass. Typical applications: 
match plate vibration in foundry work; 
vibrating hoppers, conveyors, and pack- 
aging equipment for settling and con- 
densing bulk material; operating heavy 
vibrating screens. Syntron Co., 400 
No. Lexington Ave., Pittsburgh, Pa. 


Cone Belt 


The strength member consists of a 
layer of closely spaced, pre-treated 
whipcord, wound continuously, and im- 
bedded in rubber. Claimed are low 
inelastic stretch, great bending flexi- 
bility, suitable tensile strength, effective 
resistance to distortion and wear by 
shifters. Available in sixteen sizes. 
Known as “Condor Endless Whipcord 
Cone Belts.” Manhattan Rubber Mig. 
Division, Passaic, N. J. 


€ 
Portable Humidifier 


A portable electric humidifier. All 
evaporation is done inside the humidi- 
fier and it is stated that no liquid water 
or “free moisture” comes out of the 
machine. Maker’s specifications: Ca- 
pacity, 34 gallons of water, enough for 
an average 24-hr. run. Output, one 





quart per hour at 72 deg. F. and 25 per 
cent relative humidity. Circulation of 
the 34 gallons of water, under average 
conditions, at the rate of 100 quarts of 
filtered water an hour, washing 200 
cu.ft. of air a minute. Weight, without 
water, 20 lb. Ebony black and silver 
finish. Westinghouse Electric & Mfg. 
Co., East Pittsburgh, Pa. 


@ 
Gould Acquires Hydroil 


Hydroil Corporation, Lebanon, Ind., 
has been acquired by Gould’s Pumps, 
Inc., Seneca Falls, N. Y. The Lebanon 
plant is being discontinued and its equip- 
ment is being transferred to Seneca 
Falls, where the Hydroil centrifugal oil 
purifying machines will henceforth be 
manufactured. 


Tiering Truck Ram 


Known as “Trucktier Ram.” Built 
on the standard Clark “Truclift” chas- 
sis, and designed for lifting, carrying, 
and tiering strip steel and wire in coils, 
heavy wheels, dies, tires, and so on. 

The steel ram has a diameter of 3 in. 
and a standard length of 30 in., and is 





anchored to the vertical plate. Capacity 
of 2-ton model, with center of load not 
more than 15 in. from the plate, is 4,000 
lb. Also built in 3-ton model. 

Gas-powered for 24-hr. continuous 
operation. Speed from one to four 
miles an hour. Rear wheel drive and 
four-wheel steer. Clark .Trucktractor 
Co., Battle Creek, Mich. 


Tubular Lamp 


For general service; rated 75 watts. 
Data: class, Mazda B (vacuum) ; volts 
110, 115, 120; bulb T-10 (tubular) 14- 
in. diam.; maximum over-all length, 11% 
in.; rated average life, 1,000 hr., base, 
medium screw; C-8 (coiled) filament; 
clear finish; suitable for any burning 
position; approximate initial lumens 
800. General Electric Company, Nela 
Park, Cleveland, Ohio. 


Fan-Seal Type Motors 


Fan-seal type motors in sizes ranging 
from 2 hp. at 900 r.p.m. to 30 hp. at 
1,800 r.p.m. It is claimed that the new 
type motor is self-cooling, self-cleaning, 





self-protecting and, being entirely in- 
closed, is free from such hazards as dust, 
dampness, and fumes; that danger of 
fires and explosions is eliminated; 
motor maintenance cost reduced; ex- 
pense of special motor housings, box- 
ings, or ventilating systems eliminated. 
Marble-Card Electric Co., Gladstone, 
Mich. 
e 


Soldering Outfits 


A small torch for four tips, a solder- 
ing copper, and connections for the small 
“Presto” acetylene tank. Known as 
“Torit” outfit No. 23. Designed for 
soldering, tempering, light brazing, wire 
splicing, and other small jobs requiring 
heat. Not intended for welding. Air for 
combustion is syphoned through the tips. 
St. Paul Welding and Mfg. Co., 216 W. 
23d St., St. Paul, Minn. 


Circuit Breakers 


Housed in a special box provided 
with water-shed top and cover. A pipe 
fitting in the top and knockouts in the 
lower sides and bottom permit conduit 
connections. Cover slips under the 
water shed; can be padlocked or sealed. 
Auxiliary spring lid protects breaker 
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handle, and water shed under the lid 
prevents water from entering at handle 
opening. Available in two- and three- 
pole designs, solid neutral, 125, 250 
volts, capacities up to 50 amperes. May 
be provided with meter test features. 
Square D Co., Detroit, Mich. . 


Mercury Swing Type Relay 


For controlling loads up to 25 amp. at 
110 volts a.c., or 25 amp. at 115 volts 
d.c., in locations where flammable gases 
or vapors are present. Designated 
CX-1029 relay, 

Swing type of construction; armature 
comes to dead center without striking 
core, giving full floating action. Furn- 
ished in five standard types: single-tube 
for single pole, normally open, or 
normally closed; two-tube for double 





pole, normally open, or normally closed; 
two-tube, one tube normally open, other 
normally closed. Single-tube types 
mounted on base 4x4 in. ; two-tube types 
base 5x4 in. Relay can be furnished for 
various voltages, a.c. or direct current. 
Struthers Dunn, Inc., 139 N. Juniper 
St., Philadelphia, Pa. 


* 
Welding Torch 


An addition to the Purox line of oxy- 
acetylene apparatus. Designated as the 
Purox No. 28 welding torch. Has the 
same range of usefulness and efficiency 
as the Purox No. 20 torch, but is some- 
what different in design. Claimed to 
handle heavy-duty work as easily as the 
average job. 

Ten one-piece, 60-deg., goose-neck 
tips, numbered 6 to 15, are available. 
Tips may be adjusted by union nut to 
point in any direction. 

Tips Nos. 6, 8, 10, 12 and 14 are 
furnished with the torch. With Purox 
No. 21 cutting attachment steel up to 
2 in. in thickness can be cut. The Linde 
Air Products Co., 30 East 42nd Street, 
New York, N. Y. 
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Synchroscope 


Moving iron vane type; completes 
type H line of square switchboard in- 
struments. Claimed: low energy con- 
sumption ; burden of each circuit is about 
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4 voltamperes, making instrument suit- 
able for use with condenser bushing po- 
tential devices. Position indicators and 
360-deg. scale power factor meters also 
available in this form of instrument. 
Westinghouse Electric & Manufactur- 
ing Co., East Pittsburgh, Pa. 


Portable Instruments 


Called Steel-Six line. Features: Steel 
cases, about 6 in. square which shield 
the mechanism from external magnetic 
influences; long scales, 5%6-in.; high 
accuracy; open, well-lighted dials; fus- 
ing when desired. Line comprises d.c. 


ammeters, milliammeters, voltmeters, 
millivoltmeters and voltammeters; a.c. 
ammeters, milliammeters, voltmeters, 


single and polyphase wattmeters, fre- 
quency meters and power factor meters. 
Roller Smith Co., 233 Broadway, New 
York, N. Y. 


Positive-Pressure Fuse Clip 


These clips have been used in the 
company’s safety switches and panels 
for the past year. Now available in 
carton quantities. 

Clips are made of copper. Reinforc- 
ing steel spring is rustless. In the 30- 
and 60-amp. sizes the spring is imbedded 
in the copper clip. On larger-size jaws 
the reinforcing member is held by the 
mounting bolt of the jaw. Claimed: 








that frequent removal or replacement of 
fuses does not weaken clips, because of 
the resiliency of the reinforcing spring; 
that no difficulty is encountered in re- 
moving or replacing fuses; that heating 
between clip and fuse is reduced 60 per 
cent. Square D Co., Detroit, Mich. 


Automatic Pump Control Panel 


For use with two motor-driven pumps 
which discharge into the same tank or 
system; automatically starts and stops 
both pumps, or either unit alone. 

Panel is arranged for installation near 
pumps; all connections, hydraulic and 
electrical, are made within pump house. 
Equipped with selector switches having 
three positions, “Manual,” “Off,” and 
”Automatic” to permit individual con- 
trol of each pump unit. Transfer switch 
permits changing sequence of operation 
in order to equalize wear. 

Automatic starters for the two motors 
are mounted at bottom of panel. They 
are oil-immersed, provide across-the- 
line starting for 74-hp., 440-volt, three- 
phase motors. Panels to provide full or 
reduced voltage for larger motors are 
available. The Electric Controller & 
Mfg. Co., 2700 East 79th St., Cleveland, 
Ohio. 


Hose Couplings and Menders 
Utilize a compression collar with a 
helical inner groove. The collar is ap- 


plied over a coiled wire, pressing the 
wire into the hose against the resistance 





A flange is 


of a thin-walled insert. 
provided on the end of the collar. Avail- 
able for hose for steam, air, gasoline, 
distillate, oil, etc., and for metal-lined 


hose. Wil-Bro Corp., 88 Second St., 
San Francisco, Calif. 


Soldering lron Stand 


Known as the G-M soldering iron 
stand. Has two cradles. When the iron 
is placed in the left hand cradle it re- 
ceives only sufficient voltage to keep it 
at the minimum soldering temperature 
for immediate use. When the iron is 
either in actual use or is placed in the 
right hand cradle, full line voltage is 
automatically applied. The manufac- 
turers state that a saving of from 30 
to 40 per cent in power consumption is 
effected. G-M Laboratories, Inc., 1735 
Belmont Ave., Chicago, III. 








TRADE LITERATURE 


For copies, address the manufacturers concerned 


(25) PorTaBLE INSTRUMENTS—Advance 
Price Sheet No. 1 for Catalog 123, 10 
pages, Types HTD and HTA small port- 
able instruments.—Roller Smith Co., 233 
Broadway, New York, N. Y. 


26) Coupttncs—Data book, results of 
tests made on “Hi-Duty” tube couplings 
for use on copper, Shelby, aluminum, 
Bundyweld, Everdur, Monel, and _ steel 
tubing.—Imperial Brass Manufacturing Co., 
Chicago, III. 


(27) Eecrrica. EQuipMENtT—Catalog 
100, 64 pages, indoor-type disconnecting 
switches, bus clamps, bus supports, and 
“Steelcubes.” Powercraft Corp., 2215 De 
Kalb St., St. Louis, Mo. 


(28) GENERATORS—Folder GEA-383D, 4 
pages; three-phase types ATB and ATI; 
and two-phase, types AQB and AQI, low- 
speed a.c. generators.—General Electric 
Co., Schenectady, N. Y. 


(29) Tracrors—Form 533, 16 pages; 
illustrations of industrial tractors for many 
applications.—J. I. Case Co., Racine, Wis. 


(30) Circuit Breaxkers—Catalog 6, 4 
pages; Type O indoor oil circuit breakers. 
—Roller-Smith Co., 233 Broadway, New 
York, N. Y. 


(31) Beartncs—Bulletin 251, 18 pages, 
“Cutless Rubber Guide Bearings as Applied 
to Hydraulic Turbines.”—B. F. Goodrich 
Rubber Co., Akron, Ohio. 


(32) Exvecrric Heatinc—Bulletin GEA- 
1520A, 36 pages, “Electric Heating Units 
and Devices.”—General Electric Co., Sche- 
nectady, N. Y. 


(33) Testinc INstruMENTS—Bulletin 
1350, 4 pages, “The Midget ‘Megger’ Tester 
for Testing Electrical Insulation.”—James 
G. Biddle Co., 1211 Arch St., Philadelphia, 
Pa. 


(34) Reprints—Booklet 30 pages, re- 
prints of this company’s mechanical goods 
advertising during the last quarter of 1932. 
Copies are available upon request.—The 
B. F. Goodrich Rubber Co., Akron, Ohio. 


(35) Matertats Hanpiinc—Folder 4 
pages, illustrations and description of the 
Redler “Continuous Flow’ Conveyor. — 
Stephens-Adamson Mfg. Co., Aurora, III. 


(36) Truck Wuerets—Catalog 24 pages, 
descriptions and illustrations of truck 
wheels in a variety of types and sizes to 
fit all kinds of hand trucks.——The Metzgar 
Co., Grand Rapids, Mich. 


(37) Power TRANSMISSION—Two-page 
insert for mechanical goods catalog; pul- 
ley lagging for increasing the coefficient 
of friction between leather belt and pulley 
face-—B. F. Goodrich Co., Akron, Ohio. 
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(38) Trestinc—Folder F2215, “Oxweld 
Extensometer Type TM-3,” for determin- 
ing stress or load limits when testing 
metals—The Linde Air Products Co., 205 
East 42d St., New York, N. Y. 


(40) Matertats Hanpiinc—Folder, 4 
pages, “For Rehabilitation or Expansion,” 
descriptions and illustrations of various 
tramrail installations—Cleveland Tramrail 
Division of the Cleveland Crane & Engi- 
neering Co., Wickliffe, Ohio. 


(41) ExecrricaL Propucrs—Folder, a 
comprehensive list of the electrical products 
and accessories made by this company.— 
General Cable Corp., 420 Lexington Ave., 
New York, N. Y. 


(42) INstRUMENTS — Bulletin 5807, 8 
pages, recorders for power plants.—Taylor 
Instrument Companies, Rochester, N. Y. 


rite,” 
a protection to other surfaces from abra- 
sion of wet or dry materials—The B. F. 
Goodrich Co., 


(39) Russer—Four-page insert, “Armo- 
a soft elastic black rubber used as 

(43) Martertats Hanpiinc—Folder, 4 
pages, general service conveyor belt——The 


Akron, Ohio. B. F. Goodrich Rubber Co., Akron, Ohio. 
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COOPER 
HEWITT 


Pretteaaatel me aiitiitiitelitel: 


oncentration 









BETTER THAN DAYLIGHT 


of production 






areas demands 


COOPER HEWITT LIGHT 


When even our political bodies, from Congress on down, begin to eliminate 
bureaus and concentrate departments, we know that economy, through concen- 
tration, is the order of the day. And so it is and has been in industry. 










LIGHTING 










Which is why we call your particular attention to the important part being 
played by Cooper Hewitt industrial illumination in this widespread movement. 
Cooper Hewitt light eliminates dependence on window illumination and lets 
you utilize every square foot of your middle-floor areas at any hour of the 
twenty-four. It. enables you to move from other buildings your best equipment, 
if need be, and centralize it in one. Thus, even with a six-hour day, you can 
give employment to two or three shifts, with the same equipment and a cor- 
respondingly lower overhead and maintenance cost. It does away with the 
uncertainties of weather or season. 











Cooper Hewitt mercury-vapor light means: 


NO GLARE... 
NO HARD SHADOWS... i 
EASY ON THE EYES... 
REACHES THE WORKING POINT... 
MAGNIFIES DETAILS... 
BETTER THAN DAYLIGHT... 


We stake these claims against a trial in your plant. 








INDUSTRY DEMANDS COOPER HEWITT 












GENERAL ELECTRIC VAPOR LAMP CO., 817 ADAMS ST., HOBOKEN, N. J. 


544 Copr. 1933, General Electric Vapor Lamp Co. 


GENERAL & ELECTRIC 
VAPOR LAMP COMPANY 
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N the DE LAVAL WORM REDUCTION GEAR, strength _ cation and heat dissipation, scientific shop control 3 

is more than mere cast iron and steel; itincludes | and manufacture to limit gages, with rigid inspec- a: 
skilled engineering and correct design of wearing __ tion to insure interchangeability of parts, specialized 
surfaces to promote efficiencyand durability, proper tool equipment for accurate, large scale production, 
heat treatment of materials to develop resistance | and long experience in. the building and applica- 
to strain and wear, proper oil circulation for lubri- _ tion of high grade speed reducers. 


‘DE LAVAL STEAM TURBINE CO. - TRENTON 
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Safety comes first with Roebling, in 
making wire rope and in recommend- 
ing the grade and construction most 
suitable for each particular need. For 
it is the conviction of this company 
that safety is the primary requirement 
of practically every rope use. 


To insure Roebling Rope of unsur- 
passed dependability: — 


1. The wire is drawn from the world’s 
finest acid rope steel—custom-made by 
Roebling in small open-hearth furnaces. 


2. Then it is fabricated and tested in 
one of the country’s largest, most mod- 
ern wire rope plants—to the exactingly 


FIRST OF ALL 





Roebling Rope must be _072/¢€ 





high standards which have prevailed 
at Roebling for over 90 years. 


3. And the finished rope is made 
available in a wide variety of types and 
designs, including Right, Left, Alter- 
nate, Lang, Preformed and Non-rotat- 
ing, in all degrees of rope and strand 
flexibility, so that each individual 
requirement may be exactly met. 


4. Lastly, recommendations are based 
on performance-proved facts. 


If it is Safe Service at Minimum Cost 
you want—tie up to Roebling. 


JOHN A. ROEBLING’S SONS CO., TRENTON, N.]J. 


Wire + Wire Rope + Copper and Insulated Wires and Cables 
Welding Wire + Flat Wire + Wire Cloth and Wire Netting 


Branches in Principal Cities Export Dept.— New York, N.Y. 

















JOHN A. ROEBLING’S SONS COMPANY 
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| mntangangdel every industry utilizes com- 

pressed air in some manner. As a power 
transmitting medium it is second only to elec- 
tricity. The machines used for compressing air 
require proper lubrication for maximum efficiency and long life. 
Satisfactory cylinder lubrication is most vital and is dependent 
upon the following conditions: 


1. Cleanliness of intake air. 

2. Efficiency of cooling system. 

3. Method of applying lubricant and quantity used. 
4. Quality and suitability of this lubricant. 


Dust is present in air at all times and in congested manufactur- 
ing districts often in surprising quantities. Deposits will be 
formed in the compressor cylinder by this dust causing excessive 
wear and if allowed to accumulate will interfere with the proper 
operation of the valves. Deposits of this character sometimes are 
mistaken for carbon deposits. The resulting excessive wear may 
be charged to the lubricant though it is in no way responsible. 


The air intake should be located outside at a point where air 
as cool and clean as possible can be obtained. As an added pre- 
caution a suitable screen or air filter apparatus for the intake is 
recommended. Too much care can not be exercised in this regard 
as more air compressor troubles are the result of unclean air 
than any other single cause. 


In the compression of air, heat is developed which necessitates 
the cooling of the cylinder and valves. One method of cooling 
employed is to water jacket the cylinder. In multi-stage com- 
pression this measure is not sufficient and an inter-cooler is used 
to cool the air between each stage. It is very important that the 
cooling system be kept operating at its maximum efficiency. Any 
loss in this efficiency is certain to cause higher cylinder operating 
temperatures and consequent thinning of the lubricating film. 
This may result in ineffective piston seal and in extreme cases, 
excessive cylinder wear and rapid accumulation of deposits. 


The oil used for air cylinder lubrication must meet fully the 
four following requirements: 


1. Form a minimum amount of carbon on cylinders and 
valves. 


2. Resist oxidation. 
3. Protect the working parts from rusting and corrosion. 


4. Efficiently lubricate the cylinders, pistons and valves, 
reducing wear and friction to a minimum. 


When air compressors are operating properly the oil is not 
subjected to high temperatures such as in gas engines, nor is it 
washed away as in steam engines. It remains in the cylinder a 
long time and if of high quality very little is required. The rate 
of feed should be adjusted to give the minimum amount of 
lubricant and still maintain a perfect film on the 
friction surfaces. In the majority of cases an 
excessive quantity ts used. The exact amount of 
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AIR COMPRESSOR 
CYLINDER LUBRICATION 


oil required is difficult to determine except by 
trial because of the many variables involved. 
Various devices are used to supply the lubricant 
to air cylinders. Whatever the device used, it 
should be positive with visible oil feeds and of a construction 
that will feed the minimum quantity of oil with regularity and 
precision. Changes in room temperature should have no effect 
and once the feeds are adjusted they should remain constant, 
independent of temperature change or quantity of lubricant 


in the device. 


Air cylinders of high speed vertical compressors are usually 
lubricated by splash from the crankcase or by a pressure circulat- 
ing system and no separate oiling of the piston is required. It is 
important in this type of compressor that the lubricant have the 
proper viscosity and that it be carried at the proper level to 
prevent excessive consumption. Piston rings and oil scraper rings 
must be kept in good condition also to assist in keeping the oil 
consumption to a minimum. The lubricant must have the ability 
to separate from water as well as other impurities that may find 
their way into the crankcase. 


Explosions sometimes occur in air compressor systems and are 
usually caused by failure to observe one or more of the items 
mentioned above. When deposits are allowed to accumulate in the 
cylinder, temperatures will increase, usually from the improper 
operation of the valves. When the valves do not function properly 
recompression may take place and temperatures will increase 
rapidly. If sufficient oil is present to vaporize, an explosive mix- 
ture can also be formed. While the temperature might not be 
sufficiently high for ignition, one of the valves may strike a small 
particle of dirt carried in with the air and cause a spark sufficient 
to ignite the mixture. 


The desirability of cleaning air compressor cylinders at regular 
intervals can be readily appreciated. Kerosene, gasoline or benzine 
should never be used for this purpose. A solution of soap and 
water, consisting of 15 parts water to one part soap, has been 
found very satisfactory. This solution should be fed to the com- 
pressor a few hours every week at a rate about ten times as great 
as that of the oil. After using this solution all drain cocks should 
be opened to remove any accumulated liquid. The compressor 
should not be shut down immediately after washing with the 
soap solution, but should be run with oil for a half hour or 
thoroughly wiped with oil if opened for inspection. 


Correct and satisfactory lubrication of air compressor cylinders 
will result if the suggestions discussed are followed. Most im- 
portant among these suggestions is that of using a lubricant of 
the highest quality, possessing the proper physical character- 
istics applied in the proper way and in the correct quantities. The 
advice of a lubrication engineer can be of immeasurable 
assistance in this regard and operators of air compressors 
would do well to avail themselves of this service. 
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CORRECT LUBRICANTS 


HE importance of using the correct lubricant for 

air compressor lubrication cannot be over-empha- 
sized. Unsuitable oils will gum and form deposits on 
the discharge valves interfering with the proper oper- 
ation. Any oil used for cylinder lubrication must have 
minimum vaporization and be able to resist oxidation 
under severe conditions. 


To meet the varied internal lubrication require- 
ments of different types of compressors and a 
diversity of operating conditions, the Standard Oil 
Company (Indiana) has developed six distinct com- 
pressor lubricants. Regardless of operating condi- 
tions one of these lubricants will give effective 
economical lubrication. 


Superla Compressor Oil is recommended for two- 
stage compressors compressing up to 150 pounds, and 
which have the newer type of plate or disc valves. 


Standard Compressor Oil gives excellent service in 
high speed poppet valve compressors operating in pres- 
sures up to 150 pounds. It also is effective for crank- 
case lubricated portable compressors, single stage 
compressors operating intermittently, and heavy duty 
two-stage compressors compressing up to 150 pounds. 


Ario Compressor Oil is correct for all types of single 
stage compressors and multi-stage reciprocating com- 
pressors operating up to 5,000 pounds pressure. 


Argon Compressor Oil was developed for rolling 
valves of Corliss type of compressors. 


Polarine Light is best for portable splash lubricated 
water cooled compressors. 


Polarine Medium should be used for air-cooled port- 
able compressors of the splash lubricated type. 


STANDARD OIL COMPANY 


(Indiana) 1114 


910 South Michigan Avenue Chicago, Illinois 


If you do not have a complete file of all lubrication 
monographs, write for them. Ten have now been published. 




















whee, 
EMPIRE 

~aize WVarnished Cloth, 
Tapes, Silks and Papers 


avn Plates, Segments, 
Rings, Tapes, Tubes, Washers 


LA 0! Laminated Bakelite 


00. 6 oan oom. 


Sheets, Rods and Tubes 


w renfeer 4» 


ws 4 
‘ol Oo’ Untreated Papers, 


WRBULATIONS 


Varnishes, Linen and Silk 
Tapes. Fibre, Spaghetti Tub- 


ing, Cotton Sleeving, etc. 


RAW MICA, Uncut blocks 


or cut to size 


MICA INSULATOR COMPANY 
200 Varick St. « « « «© + « « « New York 
542 So. Dearborn St. . .. . . . Chicago 
1330 Schofield Bidg. .. . . . Cleveland 





Birmingham, ton, ti, Los Angeles, 
San Francisco, Seattle, Montreal, Toronto 


SEND FOR @@ 
CATALOG \¥ 


SESS SSSSSB Sees eee ee ee see SSeS. Seas eu eee eee eee’ 


MICA INSULATOR COMPANY 


Please send me your latest Catalog and Price List, covering 
over 120 Electrical Insulations. MLE. 2-33 


Name 





Company 


Address 
CS <M 
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McGRAW-HILL 





HANDBOOKS 





for 
practical 
electricians 


1. Croft’s 
AMERICAN ELECTRI- 
CIANS’ HANDBOOK 


Recently published, a fully revised, 

up-to-date third edition of this use- 

ful handbook for wiremen, contrac- 
tors, linemen, plant superintendents, 
construction engineers. Packed with practical facts and useful 
reference data on generators and motors, outside distribution, 
selection, installation and operation of commercial electrical 
apparatus and materials, electrical fundamentals, wiring for 
light and power, etc. 1051 pages, pocket size, flexible, fully 
illustrated, $4.00 


2. Abbott's 
NATIONAL ELECTRICAL CODE HAND- 
BOOK 


The first handbook of its kind—simplifies the National Electrical Code— 
explains the rules—groups them for quick, accurate reference. All rules 
applying to a given job are grouped together so that none will be over- 
looked. Long and involved rules are restated in simple language. Gives 
diagrams and definitions to make rules clear. Electrical World says, ‘‘So 
complete a working guide that it may well relegate the code itself to the 
status of a last court of reference.’’ 460 pages, 4% x 7%, illustrated, $3.00. 


3. Kushlan’s 


HANDBOOK OF INDUSTRIAL ELEC. 
TRICITY 


Expressly planned as a reference book for electricians engaged in install- 
ing and maintaining electrical-equipment in residential, commercial and 
industrial buildings and outdoors. Covers wiring, inspection, maintenance. 
Special attention given to estimating, reading plans and diagrams, classi- 
fying equipment, etc. Beside the standard indoor and outdoor installa- 
tions, includes information on radio circuits, electric heat application, 
wiring of gas-driven vehicles, etc. 523 pages, 4% x 7, flexible, fully 
illustrated, $4.00. 


4. O’Rourke’s 
GENERAL ENGINEERING HANDBOOK 


A compact, practical handbook presenting the fundamental data of 
electrical engineering, mechanical engineering, civil engineering, and 
engineering mathematics. Gives the electrical worker quick access to 
most important methods, specific facts, essential formulas, etc., in all 
fields of engineering as well as his own. 921 pages, 5 x 7%, flexible, 
illustrated, $4.00. 


. See these books 10 days FREE 
Send this coupon 





FREE EXAMINATION COUPON 


McGraw-Hill Book Co., Inc. 

330 W. 42d St., N. Y. C. 

Send me the books checked, postpaid for 10 days’ free examination. I will 
pay for those I keep and return the rest within 10 days of receipt. 

O) American Electricians’ Handbook, $4.00. 

Oj National Electrical Code Handbook, $3.00. 

(0 Handbook of Industrial Electricity, $4.00. 

(J General Engineering Handbook, $4.00. 
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(Books sent on approval in U. 8S. and Canada only.) M.E.-2-33 
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This Gilmer Kable Kord Flat Belt is as 
revolutionary as its companion, the 
Gilmer V-Belt. Each solves a defi- 
nite power transmission problem. 





Why Gilmer Kable Kord Does Double Duty 
THE “CONTACTOR” BELT METHOD 


© 








pulleys and increasing its pull, 
illustrates the principle behind 
Kable Kord Belts. 


IN ONE” 


The contactor belt “A”, here 
seen riding upon the power 
belt B , hugging it to the 





KABLE KORD —“TWO BELTS 








are imbedded intough pliable 
rubber. An outer jacket of 
heavy fabric, “C’’, encloses 
and protects all cords and 
forms the ‘two belts in one’. 


Kable Kord Belts are built 
around two sets of cords. “A” 
is the “contactor” element 
which holds against the pulleys 
the lower and stronger load- 
pulling cords, “B’’. Both layers 


GRIPS THE PULLEYS — CHECKS WEAR 





<2 













GILMER KABLE KORD BELTS 
GET MAXIMUM “PULL” FROM 
FLAT PULLEYS ........--.- 










Industry has long used the “contactor’’ belt on 
difficult drives to insure slipless contact by 
squeezing the power belt to the pulley. But — 
that meant two belts for one job — expensive. 






Gilmer Engineers have united the grip of a con- 
tactor belt with the pull of a power belt—all in 
one—the Kable Kord Belt. 


















By combining in one belt the functions of two, at 
the price of one, Gilmer offers Industry a more 
economical flat belt for general use. 


The Kable Kord Belt comes endless and in rolls. 
It operates with practically no stretch or slip, 
transmitting maximum horsepower. It is flexible 
enough for small pulleys and yet withstands 
heavy shocks and loads. Kable Kord Belt in 
rolls is made in widths up to 12 inches. It is 
also made endless in standard or special sizes. 


TOUGH rugged construction, plus low initial cost, 
insures long economical service. For 











The Kable Kords in the “‘con- 
tactor’’ element have verylittle 
stretch. Hence throughout the 
life of the belt these cords 
squeeze the pulling element 
against the pulleys for effec- 


tive pull. No splices weaken 
these load-carrying cords. No 
harmful glazing develops to 
lead to slipping—and wear. 
Grip is maintained entirely 
without the use of beltdressing. 


REDUCES REQUIRED CENTER DISTANCES 








Required center distances are 
reduced because the flexibility 
and non-stretching of Kable 
Kord Belts give them effective 





or this? 


grip and pull over pulleys of 
smaller diameters. This is a 
distinct advantage where floor 
space must be conserved. 


further information ......... 


USE THE COUPON 


L. H. GILMER CO. 
7240 Keystone St., Tacony, Phila. 















Without obligation, please send me sample of, and 
further information on the Kable Kord Belt. 
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Cover open— circuit cannot be closed. 


SAFETY 


Reduce installation cost... 
Save Space... 











Improve appearance... 


with G-E Combination Magnetic Switches 


(sme a General Electric combination magnetic 
switch and you reduce installation cost. The cost 
of installing a combination magnetic switch is much 
lower than for an installation of individual devices. 
Because General Electric combination magnetic switches 
are of extremely compact design and occupy much less 
wall space than that required for mounting separate 
devices, you also save space. And because a much neater 
and more attractive mounting can be made, you improve 
appearance. These advantages are worth considering. 


Avail yourself of complete information about G-E com- 
bination magnetic switches. Two descriptive publi- 
cations, GEA-1587, and GES-791, are at your disposal, 
and will be sent upon request to your nearest G-E 
office, or, if more convenient, address General Electric 
Company, Industrial Department, Schenectady, New 
York. 


INCREASE SAFETY AND CONVENIENCE... 


Where G-E combination switch contains 
@ test jack, tests may be effectively and 
quickly made. Here is CONVENIENCE 


Circuit closed—cover cannot be opened. 


SAFETY 
301-105 


GENERAL @ ELECTRIC 
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Dodge-Timken Bearings on the roller mill shown above saved 
the miller 31% in power plus giving him several other defi- 
nite advantages in economy and performance. Copy of the 
test report will be gladly sent to those interested. This is 
only one of many installations in many industries where 
Dodge equipment has been helping to reduce operating costs. 


More IMPORTANT than ever 


CONOMAIES that were important in 1932 

are going to be even more important this 
year. Business seems to have settled on a level 
where manufacturers must use every available 
means of reducing unit costs. Days when one 
could overlook moderate wastes are gone. Today 
every factor must be checked for maximum 
effectiveness and rock bottom cost. 


Here is where Dodge engineers are doing a job 
for plants from those of modest size up to the 
largest in industry. They are showing new ways 





of cutting power delivery costs which definitely 
aid profits. This staff is in reality a clearing house 
for ideas which bring about production econ- 
omies. Dodge is showing manufacturers how, 
through a gradual modernization program, these 
advantages can be achieved on maintenance 
budgets ratherthan through capital appropriations. 


Definite recommendations from the same staff 
whose suggestions have been welcomed by 
so many leading plant executives are yours for 
the asking. 


DODGE MANUFACTURING CORPORATION e MISHAWAKA, INDIANA 


REG. ne 





DODGE 


PAT. OFF. 
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BEARINGS 






































qa 1 Horse Power Century Type RS Repulsion Start Induction 
Single Phase Motor — Brush Lifting Type 

° Lone ure is built into Century Motors — 
they are unusually well designed at all points 


subjected to the severest mechanical operating 
strains. For instance: 


Minimum Bearing Friction 


The inside surfaces of the phosphor-bronze bearings are 
reamed to size... The shafts are ground to size, and then pol- 
ished to a mirror surface at all points of bearing contact. 


To preserve these ideal bearing conditions correct lubri- 
cation is always maintained ... At least one years’ con- 
tinuous operation without reoiling, is assured with. the 
Century Wool Yarn System of Lubrication—standard on 
all one horse power and smaller frame sizes. Larger sizes 
are either ring-oiled lubricated or supplied with grease 
lubricated ball bearings. 


Remember these points of Century construction when 
you think about motors. Call on Century Engineers for 
complete cooperation in the proper selection of motors 
and their application to any job. 





MOTORS 


CENTURY ELECTRIC COMPANY ~ 1806 PINE STREET »* ST. LOUIS, MO. 


Offices and Stock Points in Principal Cities ‘ 
RS-3-2 


ALTERNATING AND DIRECT CURRENT, SINGLE PHASE, POLYPHASE, SPLIT PHASE, MULTISPEED AND SPECIAL MOTORS, RANGING IN SIZE 
DEPENDING ON TYPE—FROM 1/60 TO 600 H. P.—GENERATORS— MOTOR GENERATOR SETS—ACTODECTORS—BATTERY CHARGERS, FANS, ETC. 
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Equipment, Material 
and Supplies 


MAINTENANCE ENGINEERING 


SERVICE SECTION 


For Piant, Mill 
and Factory 











HEAT IT ELECTRICALLY 





For instance: HEATING FLUIDS 


Nickeling Solutions Water Pickling Baths 
Cleaning Solutions Oils Gasoline 
Volatile Mixtures Acids Caustics 
Tempering Baths Glues Tar and Asphalt 
Rubber Compound Syrups and Other Fluids 
Write for helpful, illustrated bulletins, and tell 
us about your heating problems—either products 
or processes. Let us quickly show you how to use 
electric heat to advantage and profit in your own 
business. Tell us what you want to heat. No 
obligation, (See our Catalog in Engineering Cata- 
logs; pages 411 to 417 incl. Also Sweet’s Cata- 
log; pages 928 and 929.) 


EDWIN L. WIEGAND CO. 
7518 Thomas Blvd, PITTSBURGH, PA. 


CELORON GEARS 


Silent - Waterproof - Long Wearing 


Silence those noisy gear trains. 
Replace with Celoron Gears. 
Your own gear contractor will 
supply them—or you can cut 
them yourself—any type helical, 
spur, bevel or worm—no end 
plates or shrouds. Use Celoron 
also for small punched gears. 
Send for catalog. 


Continental Diamond FibreCo. 





. Ole ssi 














WING FEATHERWEIGHT UNIT HEATER 
® is a Floodlight of Heat 
—not a Spotlight 
ING Featherweight Unit Heaters are unique 
in that they are suspended directly overhead, 
taking the air from the highest point in the 
building, heating it, and projecting it downward 
through multiple discharge outlets. This, like the 
floodlight principle of lighting, insures penetra- 
tion to, and uniform diffusion over the entire 
working area. Send for Bulletin H4. 


L. J. WING MFG. CO., 162 W. 14th St, NewYork 
Specialists in Air Handling Bquipment since 1878 








For Every Business Want 


“Think Searchlight First!” 


“Searchlight” is the classified Advertising 
of Employment, Equipment and _ Busincss 
Opportunities in MAINTENANCE ENGI- 
NEERING. It reflects current opportuni- 
ties, both offered and wanted. Use it for 
your business wants. 








STEELGRIP 


Flexible Belt Lacing 


A stronger lacing for all 
power and conveyor belts: 


. 20% Stronger—treated steel. 

. 2-piece hinged rocker pin 
takes up wear. 

. Compresses Belt ends, prevents 
fraying. 

. Eight sizes, convenient lengths 
in boxes or long strips: 

5. Goes on with hammer in few 

minutes, 


Write for free Sample 
Armstrong-Bray & Co. 


313 N. Sheldon St. 
CHICAGO, U. S. A. 


_- © Ne 








STOP 
BULB 
THEFT 


Fixture 


for years 


Full 
credit 
upon 
return 
for ANY 
reason 


NO BREAKAGE OF GLASS 
Special tool unlocks. 
100 new multiple Lamplocks and tool 
only $15. 2%. 10 days, net 30. Dis- 
count in quantities. 


AMERICAN INDUSTRIAL CORP. 
76 East 46th Street, N. Y. C. 


Do You Use Your 
Own Product? 


If so, how many plants represented by the 
other 13,300 readers of Maintenance Engi- 
neering could use it too {and would BUY 
it) if your advertisement appeared here? 





fully gtd. 





of service 














For ail electrical 
control purposes 


DUNCO 
RELAYS 


Automatic control for all operations saves time 
and money. Let us help you with simple elec- 
trical relays. See the Dunco line, standard 
and special relays for all purposes. Dunco 
means dependability. Write for catalog. Con- 
sult us on any control problem. 


TRUTHERSZS DUNNING 


140 N. JUNIPER ST. PHILADELPHIA.PA. 




















HysT0o 
for Repairing 
or Resurfacing 
Industrial Floors 
The Asphalt Products Co., Inc. 


Syracuse, N. Y. 





STANLEY 
UNISHEAR 





How do you cut sheet metal. 
packing, etc., in your plant? 


Stanley Electric hand shear 
saves energy, material and does 
a better job. 


Ask for a demonstration 
THE STANLEY ELECTRIC TOOLCO. 
New Britain, Connecticut 


DRILLS — HAMMERS — SAWS 
GRINDERS — SCREW DRIVERS 
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SLIP-RING MOTORS—3 Ph., 60 Cy. 





Hp. Volts Make 8 

700 2300 G.E. Boo" 
220 220-440 G.E. 
200 440-220 G.E. 600 
50 2200- 440-220 G.E. 514 
50 220-440-550 G.E. 600 
50 220-440 G.E. 720 
25 220-440 G.E. 1800 
00 550 Westghse. 900 
00 2200 Westghse. 900 
00 550 G.E. 720 
00 > G.E. = 
75 440-220 G.E. 

60 G.E. $20 
DIRECT CURRENT MOTORS 
Hp. Volts Speed Make pe 

100 230 1150 wont E. Le 
100 230 625 hse, SK 
80 230 600 bas RC 
75 230 950 GE. RC 
50 115 a ¢ =. DLC 
230 E. RC 
DIRECT CURRENT GENERATORS 
Kw. Volts Speed Make Type 
225 250 900 G.E. MPC 
100 250 725 Westghse. SK 
75 250 750 G.E. RC 
50 125 725 G.E, DLC 
40 250 850 G.E. RC 


MOTOR GENERATOR SETS 
1—500-kw., 250-275-V., 720-r.p.m. G.E. con- 

nected to ATI2300-4100-V., synchronous motor. 
1—150-kw., 250-275-V., 1200-r.p.m., G. E. con- 

nected to 225-kva., 3300-4000-V. . 3-ph., 60-cy., 


1—145-kw., 125-V., 900-r.p.m., ho = 
nected to 285-p-.  2400-4106-V., 3-ph., Ys 
Ag Tox mo 
ison. 125-V., bce. Westghse. SK, con- 
ected to KT 440-220-V., 60-cy., tS C. motor. 
1—65-kw., “as-v, 1200-r.p.m. G. E. RC, con- 
nected to KT. 440-220-V., ae squirrel- 


nee 1 
1—50-kw., 1200-r.p DLC, con- 
nected’ . oO Nit 75 . “440-290-V- 60-cy., 

syn. motor. 


A.C. GENERATORS 
1—250-kva., 600-r.p.m., 240-480-V. G. E. 
1—225-kva., 600-r.p. 3 ue 2 80-240-V., G. E. 
1—187-kva., 900-r.p V.G.E. 
1—187-kva., 720-r. > ~~ )-240-V.. G. E. 
1—150-kva., he D.m., 2200-480-240-V. G. E. 
1—112 }4-kva., 900-r.p.m eee s G. E. 
1—62 i-kva., *i200-r. p.m., 480-240-V. G. E. 


Stephen Hall & Co., Inc. 


693 Adams St., Hoboken, N. J. 





e428 
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M. Y¥. C. Tel.: LOngaere 5-3227—N. J. Tel.: PAlisade 6-2600 


MOTOR GENERATOR SETS 


1—500-kw., 250-V., Westinghouse Synchronous 
motor Generator Set. 

2—300-kw., 250-V., 1200-r.p.m., 4100-V., G. E. 
Synchronous — 

1—250-kw., 230-V., 60-cy., 2300-4600 Syn- 
chronous Motor Generator Set. 

1— 200 kw., 230-V., h., ot * atinemttae 
Synchronous nacher eneraor 

1—200-kw., 125-V., 3-wire, Sante 3 Shakes, 

ery 600-r. om. . 250-V., Gen., 3-ph., 60-cy.. 

-440-V Synchronous Motor. 

1—issaw, 950-¥ bg eg ond 8 pearenoms 
Generator Motor Set, 3-ph., ., 330-2200- 

2—125-kw., 125-V - E., a0.Y. ws motor. 

1—100-kw., 125-V., D. C., 220-440-V., A. C. G.E. 
Synchronous Motor Generator Set. 

1—100-kw., 250-V., Gen., 900-r.p.m., 2200-V. 
Synchronous Motor. 

1—50-kw., 230-V., 1200-r.p.m., 220-V. Westing- 
house Synchronous Motor. 

2—50-kw., 125-V., 1200-r.p.m., 220-V. Westing- 
house Synchronous Motor. 


TURBINES 
1—475-kva. Westinghouse Non-condensing. 


TRANSFORMERS 


4—333-kva. Pittsburgh, 4100/110/220-V. 
3—200-kva. G. E., 2400/120/240-V. 
4—150-kva. Westinghouse, 2400/120/240-V. 
3—100-kva. Westinghouse, 2400/120/240-V. 


Complete Line of A.C. and 





T » 
1 nea} 
t n 
& 
A. C. GENERATORS 
No Kw. R.p.m. Volts Ph. Type 
1 400 900 2300-4000 3 Westg. 
1 350 600 440 3 Westg. 
2 125 900 2300 3  Cr.-Wh. 
2 100 900 230-2300 3 GE. 
1 75 600 220 3 Westg 
1 75 900 2300 3 G.E. 
1 50 1200 220-440-2300 3 G.E. 


MOTORS — 3-Phase, 60-Cycle 





No. Hp. R.p.m. Volts Type 

1 800 180 4000 Westghse. Syn 

1 600 kva. 900 440 G. E. Syn. Cond 
1 150 2300 Elec. Mach. Syn. 
1 500 900 440/4000 Westghse. syn. 
1 6500 900 440-2200 G. E. syn. 

1 50 900 2200/4000 78 syn. 

2 00 600 445-2300 G. E. syn. 

1 50 600 2200/4000 G. E. syn. 

1 50 600 WwW syn, 

1 50 600 440-2200 G. E. syn. 

3 200 514 4150-2300 G. E. syn. 

2 00 514 74000 G. E.s 

‘ 4 1200 220/440 ae. , sl. rg. 

2 150 514 2200 Westg. sl 

1 50 1800 2200 West. 4 mtr. 
1 00 900 2200 G. E. sq. cg. 

1 00 900 220-440-220 Wests. ‘sa. cg. 

PUMP 


1—4,000,000-gal. Water Pump Worthington engine 
D.C. Motors and Generators 














A.C. MOTORS—3 a 60 Cy. 
800-hp. G.E. Slip Ring, 230 » 720 ae. 
600-hp. G.E. Synch., 440/2 ay s "360 r.D. 
300-hp. Al.-Ch. Slip Ring, 2200 v., 585 pm. 
200-hp. West. Slip Ring, 440/220 rx 500 r.p.m. 
200-hp. G.E. Synch., 2200/440 v., 514 r.p.m. 

MOTOR GENERATOR SETS 
100 kw. G.E., 3 bearing, D.C., RC, 250/125 v.; 

A.C., 150° hp. Slip Ring, 220/440 v., 3 ph., 
60 cy., 1175 r.p.m. Complete. 

50 kw. West. Set; D.C., Type SK, 25 v.; A.C. 
Synch., 220 v., 3 ph., 60 cy., 1200 rF.p.m. 
Note: Can be operated reverse. 

Above are a few of our stock items. 


MOTORS—GENERATORS—TRANSFORMERS 
AND ELECTRICAL EQUIPMENT 


BELYEA CO., INC. iit Tai8h!* 














Low-tension 
windings. 














A Complete Stock. 


Prompt Shipment. 


Special Offer for February 


3—500 KVA. Pittsburgh Transformers, 
60 cycle, 6600-220/440/2300 volts. 


has three separate $600.00 
EACH 


We Rewind, Repair and Redesign all Makes and Sizes. 


ALL TRANSFORMERS GUARANTEED FOR ONE YEAR 
Write for Catalog No. 126-D 


THE ELECTRIC SERVICE CO., INC. 


AMERICA’S USED TRANSFORMER CLEARING HOUSE 


STATION M 


CINCINNATI, OHIO 











REBUILT—GUARANTEED 





GREGORY 
HI-GRADE-REBUILT 


Motors Generators, Trans- 
formers, Meters, Exhaust 
Fans, Blowers, Pumps, etc. 
All standard makes and sizes 
at Rock Bottom Prices. 
Money-back guarantee. 


Send for 80-page Bargain Sheet 


GREGORY ELECTRIC CO. 


W. 16th at Lincoin Street, 
CHICAGO 








ELECTRICAL MACHINERY 


Motors and Genarators, A.C. and D.C. for sale at 
Attractive Prices. Large Stock. New and Rebuilt. 
All Guaranteed, Write for Stock List and Prices. 


V. M. NUSSBAUM:& CO. 
FORT WAYNE, IND. 


1400 Motors 


ALL Sizes up to 100 H.P. in stock. 


Get our prices on guaranteed rebuilt 
motors. 


MOTOR SERVICE COMPANY 
Phone Douglas 1600 
3300 Indiana Avenue, Chicago, Illinois 




















LOW PRICE PROMPT DELIVERY 
MOTORS 

200 H.P., F.M., 3 phase, 600 r.p.m., slip ring, 
220/440 v. 

75 H.P., G.E., 3 phase, 600 r.p.m., slip ring, 
220/440 v. 

50 H.P,, West., 3 phase, 1150 r.p.m., slip ring, 
220/440 

100 H.P., Wes 625 r.p.m., 220 v. D.C. 

100 H.P., Gn. Le S00. 1200 r.p.m., 220 v. D.C. 


MOTOR GENERATOR SETS 
150 K.W., G.E., MPC, 125 v., 900 r.p.m. gen- 
erator to a 225 hp., G.E., ATI, 4150 v., 60 
cycle, syn. motor. 
100 K.W., Electric Mach., 125 v., 1200 r.p.m. gen- 
erator to a 118.9 kva. *E.M., 4150 v. syn. motor. 
50 K.W., G.E., MPC, eS 7. ¥ a r.p.m. genera- 
tor tos 75 hp., G.E., IL h., 220 v. motor. 


L. J. LAND 


142-144 GRAND ST., N. Y. CITY, N. Y. 











(Additional “Searchlight” Advertising on page 24) 













Motors, generators, transformers com- 
pletely rebuilt and priced to save you 
at least 40% of new equipment cost. 
aoe than 8, 000 units in stock. Sold 
under a — 










THE MOTOR REPAIR & MFG.CO. 
1547 Hamilton Ave. 










Saving money on your chases is 
equally as important as making a profit 
on your products. Investigate the mo- 
ney saving possibilities afforded toallwho 






Only the finest equipment can be sold under 
Such a liberal guarantee. Write, wire or phone 
for prices on any type of electrical machinery. 


Cleveland. Ohio 
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Sturdy Stee We recommend that: 
Ousts Wood you buy our brushes. In so doing you 


are good citizens and help to spread 
American labor. 







































Incidentally you get 


that abstract quality which does count 
for something—Experience. 


Our name is a tribute to years of pioneering 
in carbon brush development. We are not 
ashamed of having the technical resources 
such a name implies. 


OUR HOBOKEN FACTORY CAN SUP- 
PLY YOU QUICKLY AND OUR PER- 





Patented and 


pumas Sais | SONNEL IS AT YOUR CALL 


~ HALLOWELL" LE CARBONE COMPANY 
W ORK-BENCH OF STEEL 15th & Bloomfield Streets, Hoboken, N. J. 
District Offices: 525 Howard St. San Francisco, Cal. 
The “HALLOWELL” Steel Work-bench is Box 101, South Hills Station, Pittsburgh, Pa. 53 West 
a fine example of modern steel construction— a 

strong, rigid and wobble-proof—wears as 
only steel can wear. 


Ready-made “HALLOWELL?” Steel Bench- 
ing can be supplied almost any length, width 
and height to suit your requirements. Stand- 
ard parts are bolted together, and should you, 
at any time, want to rearrange your benches, 
simply take out the bolts and set them up in 
different units—every one strong, sturdy and 
rigid. You can’t do this with wooden benches. 














On the other hand, consider what a nuisance 
it is to build a wooden work-bench—to figure 
out how much lumber to buy, how many 
different kinds, and the size and quantity of 
each. And then, having it built in your own 
shop may bring interruptions, a lot of annoy- 
ing and troublesome detail. 


Remember Ready-made “HALLOWELL” 
Steel Benching is sold by the foot—by the 
mile, if ordered—and it is shipped from 
stock. 

















Pyroil is a great asset to indus- 
try. Problems of lubrication with 
which every plant is confronted, MLACS 
are easily solved with Pyroil. 
Cools bearings under heavy loads. 
Cuts friction. Speeds operation. 
Reduces fire hazards. The basic 


element of Pyroil cannot burn or 
wash away. Established on the 
metal itself it is actually self- wanufactured, Patented and Guar- 
lubricating in emergencies. Send gnteed by *pyroil Co., a7 
the coupon for complete interest- Kidder, Pres. 443 LaFollette Ave., 
ing facts and Trial Test Offer. La Crosse, Wise., U. S. A. 








PYROIL COMPANY 3 
143 LaFollette Ave., LaCrosse, Wisc., U. S. A. 


Please send further details in regard to the in- 
valuable use of Pyroil in industrial fields. Also, 
send Trial Test Offer. 

Ea aie ceca tulat Saws ew dun cues ene nies 


EN CS os ook a vieh oem s ee terseseceuees 
city FE CT eee Se 


STANDARD PRESSED STEEL CO! | PYROIL COMPANY 


BRANCHES BRANCHES j 
CHICAGO JENKINTOWN, PENNA. SAN FRANCISCO | Pe, W.V.KIDDER President 


Our Bulletin 445 
tells you all about it. 





























DETROIT BOX 546 ST.LOUIS 143 LA FOLLETTE AVE. LA CROSSE WIS. U.S.A 
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Reduce the Cost 
of Maintenance 
with this wire 








Conduit-tough 
The next time asbestos braid 
you have wire fail- 
ure, fix it up once 
and for all. 


Quit monkeying a- 
round with wire that 
can’t stand up. If you 


Sotintes 
Insula- 
fon pat re 
on all types of 
conductors up 


have tough conditions to ey tae 
meet, use tough wire to voltages up 


to 7500 
meet them. 

When heat, fumes, oil, 
grease or vapors are ruining 
your wiring and causing con- 
tinual outage, use wire that can’t 
be affected by these conditions. 


Don’t say that “you’ve got to eX- 
pect a certain amount of outage.” 
You haven’t got to expect it. All you 
have to do is allow for it. 


RockBeEsTos wire is not affected by con- 
ditions that ruin ordinary types of wire. Heat 
doesn’t harden and crack it. Oil and grease 
do not swell and rot it. Vapors and fumes 
can’t make it fail. Use RocKBEsTos wires 
wherever severe conditions must be met— 
wherever permanance is wanted. They won’t 
fail you. 

Find out all about RocKsestos wires. Send 
the coupon for our data book showing how to 
wire in severe locations. Mail the coupon or 
address a letter — today — to ROCKBESTOS 
Propucts CorPoRATION, 332 Nicoll St., New 
Haven, Conn. 


ROCKBESTOS 


—the wire with permanent insulation 























RocksBestos Propucts CorPoRATION 

332 Nicoll Street, New Haven, Conn. 

I’m interested in reducing maintenance cost. | 
Send me a copy of your book without obligation. 
Name Title 
Company 

Address 
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(Continued from page 22) 
EMPLOYMENT SERVICE 


IF YOU are qualified for position between 
$2,500 and $25,000, and are receptive to 
negotiations for new connection, your response 
to this announcement is invited. The under- 
signed provides a thoroughly organized service, 
established twenty-three years ago, to conduct 
confidential preliminaries, and assist the quali- 
° fied man in locating the particular position 
he desires. Not a registration bureau. Retain- 
ing fee protected by refund provision, as stipu- 
lated in our agreement. Send a? —“ 
address only for description of service. R. W. 
Bixby, Inc., Delward Bildg., Buffalo, 
New York. 


POSITION WANTED 


SCIENTIFIC school graduate, 25, trained in 

industrial and management problems. Some 
experience and post graduate work, desires 
permanent connection small or medium-sized 
concern. Married. PW-413, Maintenance En- 
gineering, 330 West 42d St.. New York City. 


WANTED 


WANTED IMMEDIATELY 


ELECTRIC MOTORS 


Will pay cash for small, new or used, up to five 
(5) horsepower, any voltage, alternating current. Send 
full name-plate data and we shall submit cash offer. 
General Electric Equipment Co. 
Purch. Diy., General Motors Bidg., New York City 











































